T - * - —  ‘  - - -  W 

AD-A120  366  CORPS  OF  ENGINEERS  BUFFALO  NY  BUFFALO  DISTRICT  F/6  13/2 

DETAILED  PROJECT  REPORT  AND  ENVIRONMENTAL  ASSESSMENT.  SECTION  1— ETCIU) 

NOV  81 

UNCLASSIFIED  NL 


nw 


SECURITY  CLASSIFICATION  OF  THIS  PACE  fW»l*n  Dmtm  Entered) 


|  REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  NUMBER 

2.  GOVT  ACCESSION  NO. 

3.  RECIPIENT'S  CATALOG  NUMBER 

44U 

4.  TITLE  (and  Subtttla) 

S.  TYPE  OF  REPORT  ft  PERIOD  COVERED 

Detailed  Project  Report  and  Environmental 
Assessment:  Section  111,  Shores  East  of  Diked 

Final 

Disposal  Area,  Lorain  Harbor,  Ohio 

6.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHORfA) 

#.  CONTRACT  OR  GRANT  NUMBERf.) 

».  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

U.S.  Army  Engineer  District,  Buffalo 

1776  Niagara  St. 

Buffalo,  N.Y.  14207 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

II.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 

12.  REPORT  DATE 

November  1981 

13.  NUMBER  OF  PAGES 

320 

14.  MONITORING  AGENCY  NAME  i  AOORESSf//  dl Horen t  from  Controlling  Otllce) 

IS.  SECURITY  CLASS,  (ot  thia  raport) 

15a.  DECL  ASSI  F|  CATION/ DOWNGRADING 
SCHEDULE 

IS.  DISTRIBUTION  STATEMENT  (at  (hi*  Re port) 


Approved  for  public  release;  distribution  unlimited 


17.  DISTRIBUTION  STATEMENT  (ol  lh*  ebetrect  entered  In  Block  10,  H  dl  Heron  I  Inm  Report) 


IS.  SUPPLEMENTARY  NOTES 


IS.  KEY  WORDS  (Continue  on  rereree  aid*  If  neceeem y  end  Identify  by  block  number) 

beach  erosion  diked  disposal  areas 

shore  erosion 
Lake  Erie 
Lorain  Harbor 

2CL  ABSTRACT  (Cr~d*mto  am  rereree  <hb  H  neeeemery  end.  Identity  by  block  number) 

A  study  of  the  impacts  of  the  Lorain  diked  disposal  area  on  the  shoreline 
east  of  the  area.  The  report  found  that  the  disposal  area  had  not  caused 
the  total  erosion  problem  and  recommended  no  federal  action. 


,  j2m*7»  1473  EDITION  OF  f  NOV  St  IS  OBSOLETE 

SECUfnTY^LA55TF(CATioN^FTmSPAoi7»SrD«fr5n(*r«() 


SECURITY  CLASSIFICATION  OF  THU  RAOEQUmm  Dim  Bn  end) 


security  classification  of  this  RAoerwhm  dm*  Eni*r«» 


DEPARTMENT  OF  THE  ARMY 
BUFFALO  DISTRICT,  CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO,  NEf  YORK  14207 

18  November  1981 

Section  111  Detailed  Project  Report  and  Environmental  Assessment 
for  Shores  East  of  Diked  Disposal  Area,  Lorain  Harbor,  OH  - 
Supplement  No .  1 


Commander,  North  Central  Division 
ATTN:  NCDPD-PF/M.  Dixon 


NCBPD-EB 

SUBJECT: 


1.  Reference  attached  Draft  Detailed  Project  Report  (DDPR)  and  Environmental 
Assessment,  dated  January  1981,  SAB. 

2.  This  letter  provides  additional  information  which  finalizes  the  subject 
report  and  upholds  the  subject  report's  finding  that  the  diked  disposal  area 
affects  shoreline  erosion.  It  also  updates  Information  since  preparation  of 
the  draft  regarding  public  interest  in  the  land  acquisition  plan,  policy 
decisions,  and  recommendations. 

3 .  Diked  Disposal  Area  Affects  on  Erosion.  The  subject  report  indicates 
that  the  diked  disposal  area  shelters  the  study  area  from  westerly  waves 
resulting  in  entrapment  which  in  the  "worst  case"  promotes  additional  shore¬ 
line  erosion.  Since  the  post-dike  resultant  wave  climate  is  similar  to  that 
which  influenced  the  shoreline  Just  east  of  Black  River  prior  to  the 
construction  of  the  East  Breakwater  shore  arm  in  1963,  a  comparison  of  those 
shoreline  conditions  should  support  the  premise  that  the  diked  disposal  area 
does  influence  the  shoreline  east  of  the  shore  arm  in  much  the  same  manner  as 
the  shore  arm  influenced  the  shoreline  east  of  the  river. 

4.  Before  1963  and  prior  to  the  east  shore  arm,  the  shoreline  from  the 
Federal  east  pier  to  Colorado  Avenue  exhibited  a  severe  erosion  condition. 
That  condition  is  specifically  documented  in  literature  dating  back  to  the 
1940's  and  generally  even  further  back.  Also,  through  analysis  of  the  city 
of  Lorain's  lot  surveys  and  other  mapping,  considerable  land  loss  is  indi¬ 
cated  in  the  area  since  1892  in  spite  of  numerous  private  shore  protection 
works  and  backfill  operations.  The  severe  erosion  condition  was  probably  due 
in  part  to  a  loss  of  sediment  in  the  active  littoral  zone.  The  sediment  was 
transported  so  far  west  that  it  either  moved  lakeward  along  the  oblique 
angled  pier  into  the  entrance  channel  where  it  was  probably  removed  by 
dredging,  or,  it  was  sheltered  by  the  harbor  structures  prohibiting  westerly 
waves  from  transporting  this  sediment  back  toward  the  east.  In  summary, 
prior  to  1963  a  severe  erosion  condition  was  associated  in  part  with  harbor 
conditions. 
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5.  In  1963,  the  East  Breakwater  shore  arm  was  constructed.  This  did  provide 
a  further  barrier  to  westward  movement  of  littoral  material;  however,  the 
material  barred  from  westward  movement  was  not  as  susceptible  to  entrapment 
because  northwesterly  waves  could  transport  some  of  the  material  back 
eastward.  Lake  residents  did,  however,  claim  the  East  Breakwater  shore  arm 
caused  Increased  shoreline  erosion.  The  Corps  performed  a  Section  111 
Reconnaissance  Study  because  of  those  claims  which  found  that  the  shoreline 
was  experiencing  Increased  erosion  but  that  was  attributable  to  high  lake 
levels,  not  the  shore  arm. 

6.  The  subject  report  describes  the  diked  disposal  area  built  In  1977  as 
having  similar  effects  on  the  shoreline  today  as  did  conditions  of  the  harbor 
prior  to  1963.  The  attachment  of  the  diked  disposal  area  to  the  East 
Breakwater  shore  arm  prevents  westerly  waves  from  transporting  eastward 
materials  moved  westward  by  the  littoral  process.  The  shore  arm  did  not 
shelter  the  subject  shore  from  northwesterly  waves.  The  result  of  diked 
disposal  area  construction  Is  the  creation  of  a  wave  climate  similar  to  the 
pre-1963  condition.  That  wave  climate  causes  entrapment  that  In  the  "worst 
case"  promotes  additional  erosion.  Also,  the  dixe  construction  extended  the 
harbor  eastward,  resulting  In  an  eastward  migration  of  the  erosion  zone. 
Therefore,  an  analysis  of  conditions  prior  to  1963  and  post-dike  conditions 
furthers  the  conclusion  of  the  subject  report  that  the  diked  disposal  area  had 
not  caused  the  erosion  problem  experienced  by  shores  east  of  Lorain;  however, 
the  diked  disposal  area  has  contributed  to  shoreline  erosion. 

7.  Land  Acquisition  Plan.  At  a  September  1980  public  meeting,  Buffalo 
District  recommended  no  further  Federal  Involvement  under  Section  111 
authority  based  on  the  lack  of  a  local  sponsor  for  a  proposed  revetment  plan. 
Events  up  until  that  time  are  documented  in  the  subject  report.  In  October 
1980,  the  city  of  Lorain  and  Corps  officials  met  at  the  request  of  the  city 
to  discuss  land  acquisition  as  an  alternative.  City  officials  were 
interested  In  the  Corps  land  acquisition  plan  but  expressed  concern  about  the 
high  cost  of  the  plan  and  possible  high  cojt  of  the  local  share.  Buffalo 
District  agreed  to  review  land  acquisition  costs  upon  receipt  of  additional 
funding.  Meanwhile,  city  officials  met  with  residents  of  the  study  area  and 
developed  a  land  acquisition  proposal  of  their  own.  The  proposal  was  later 
rejected  by  the  Corps  because  over  50  percent  of  the  properties  proposed  for 
acquisition  were  subject  to  accretion,  not  erosion. 

8.  A  Corps  review  of  the  land  acquisition  plan  was  made  to  refine  the  real 
estate  values  which  would  be  the  primary  cost  associated  with  that  plan.  So 
the  basis  for  comparison  for  all  alternatves  would  not  change,  August  1980 
price  levels  and  a  7-1/8  percent  interest  rate  were  used.  The  revised  data 
are  shown  in  Table  1.  The  resultant  refinement  of  costs,  when  combining 
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total  first  costs  with  other  costs,  results  in  an  increase  in  total  cost  from 
$2,174,000  to  $2,243,000  or  an  increase  of  $69,000.  A  cost  allocation  was 
not  performed  once  policy  clarifications  were  made. 

9.  Policy  Decisions.  While  the  subject  study  was  underway,  several  policy 
questions  arose  regarding  nonstructural  alternatives  -  land  acquisition  in 
particular.  Final  clarification  of  policy  regarding  the  implementation  of  a 
land  acquisition  plan  under  Section  111  Authority  was  not  resolved  until 
after  completion  of  the  subject  report.  Final  clarification  of  policy  by 
DAEN-CWP-A  letter  dated  7  May  1981  stated  that  Section  111  of  Public  Law 
90-483  authorizes  construction  projects  but  does  not  authorize  implementation 
of  nonstructural  measures.  This  has  a  profound  impact  on  this  study  because 
the  nonstructural  land  acquisition  plan  sought  by  local  interests  cannot  be 
implemented  or  cost-shared  by  the  Federal  Government  under  this  study 
authority. 

10.  Recommendat ions .  The  subject  report,  finalized  by  this  supplement, 
found  that  the  Federal  diked  disposal  structure  does  entrap  materials  with  the 
effect  being  accelerated  erosion  along  the  shoreline  east  of  the  dike. 

However,  the  quantity  of  the  impounded  materials  is  so  small  that  the  effect 
on  the  shoreline  is  immeasurable  due  to  the  complicating  influence  of  high 
lake  levels,  storms,  and  the  effects  of  privately  constructed  shore 
protection.  Further  findings  showed  no  feasible  plan  exists  which  will  only 
mitigate  the  accelerated  erosion  effects.  The  structural  total  erosion 
control  plan  recommended  to  local  interests  as  stated  in  the  subject  report 
was  unacceptable  to  local  interests  for  legal  reasons  regarding  protection  of 
private  property  and  land  acquisition  is  not  implementable  under  Section  111 
Authority. 

11.  Based  on  findings  in  this  study,  the  recommendation  is  that  no  Federal 
action  be  taken  as  there  is  no  solution  to  the  problem  within  the  scope  of 
the  current  Congressional  authorization  and  in  the  overall  public  interest. 
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Table  1  -  ALTERNATIVE  U  ACQUISITION  PLAN  COST/BENEFIT  ANALYSIS 


FIRST  COST  ITEMS 

Estimated  Property  Value 

Contingencies,  20%  (for  possible  payments  over  and  above 
the  appraised  value) 

Acquisition  Costs 
Demolition  Costs 

TOTAL  FIRST  COSTS 

SUPERVISION  $  ADMINISTRATION  OF  PLAN 

@  15%  of  Acquisition  Costs 
Overhead  on  S&A  @  27% 

TOTAL 

ANNUALIZED  COSTS 

Amortization  of  First  Costs 
@  i  =  7  1/8%/yr  for  50  yrs  CRF  =  .07361 
1,853,300  x  .07361  *  136,421  say  $136, nOO 

ANNUALIZED  BENEFITS 

1&2)  Savings  on  Private  Protective 
Structures  @  $17,900/yr 
3)  Intangible  Benefit  -  Alleviation  of 


Concern 

TOTAL  $17,900 

BENEFIT/COST  RATIO  17900/136400  B/C  -  0.13 

OTHER  COSTS1 

Relocation  Assistance  $374,000 

Moving  Expenses  15 ,500 

TOTAL  $389,500 


^Items  considered  under  the  Uniform  Relocation  Act  (PL91-646)  are  not  con¬ 
sidered  in  the  B/C  Ratio. 


$  10,800 
3,200 
$1,853,300 


$1, 355,700 

271,100 

72,000 

140,500 

$1,839,300 
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SECTION  111 

Detailed  Project  Report 
On 

Shores  East  of  Diked  Disposal  Area 
Lorain  Harbor,  Ohio 


THE  STUDY  AND  REPORT 

Lorain  Harbor  is  located  at  the  mouth  of  the  Black 
River  in  Lorain  County,  Ohio,  about  27  miles  westerly  of 
Cleveland  Ohio.  The  physical  features  of  the  Federally 
authorized  and  constructed  harbor  structures  are  shown  in 
Figure  1.  The  east  and  west  breakwaters  were  constructed 
during  the  period  1901-1915,  however,  the  east  breakwater 
was  not  connected  to  the  shore  until  a  shorearm  was  con¬ 
structed  in  1963.  The  Outer  Breakwater  was  constructed 
in  1964.  The  Diked  Disposal  Area,  its  purpose  being  to 
contain  the  polluted  sediments  from  harbor  dredging  opera¬ 
tions,  was  constructed  during  the  period  August  1976  to 
September  1977.  The  Spending  Beach  Revetment  which  extends 
from  the  Dike  to  the  shore  was  constructed  from  June  to 
November  1977. 

Subsequent  to  the  Dike  Disposal  Area  construction, 
shore  residents  east  of  the  harbor  complained  that  this 
structure  was  causing  significant  shoreline  erosion  and 
failure  of  privately  built  shore  protection  structures. 

In  a  letter  dated  19  July  1979,  the  Mayor  of  the  City  of 
Lorain  officially  requested  that  the  Federal  Government 
investigate  the  severity  of  the  erosion  problem  attributa¬ 
ble  to  the  Disposal  Dike.  In  response  to  this  request,  the 
Buffalo  District  Corps  of  Engineers  completed  a  Reconnaiss¬ 
ance  study  in  February  1980  to  determine  whether  the  Dike 
Disposal  structure  had  caused  an  increase  in  erosion  of 
the  shore  to  the  east  of  the  structures  and,  if  so,  develop 
preliminary  alternative  plans  for  mitigating  the  increased 
erosion.  The  Reconnaissance  study  concluded,  based  upon 
available  engineering,  economic,  environmental,  and  social 
information,  that  the  Diked  Disposal  area  contributed  to 
the  erosion  and  therefore  the  situation  warranted  the  pre¬ 
paration  of  a  detailed  project  report (DPR) .  The  DPR  would 
formulate  a  basis  for  selection  of  the  optimum  plan  for 
mitigation  of  damages  attributable  to  the  Dike  Disposal 
structure  provided  the  plan  is  socially  acceptable,  tech- 


nically  practical  and  economically  feasible. 

PURPOSE  AND  AUTHORITY 

'‘The  purposes  of  this  study  are  to  determine  the  extent 
of  shore  erosion  damage  to  the  east  of  Lorain  Harbor, 

Ohio  due  to  the  Dike  Disposal  area  structure  and  due  to 
natural  processes.  The  study  must  also  develop  designs, 
cost  estimates,  and  cost  sharing  responsibilities  for 
appropriate  alternatives  which  would  provide  shore  erosion 
protection  or  mitigation  of  damages  due  to  the  Dike  Dispos¬ 
al  structure  and  natural  processes. 

This  Detailed  Project  Report  on  shore  damage  to  the 
east  of  the  Dike  Disposal  area  was  prepared  under 
authority  of  Section  111  of  the  River  and  Harbor  Act  of 
1968  (P.L.  90-483).  The  Section  111  Reconnaissance  Report 
on  this  study  area  was  submitted  on  February  3,  1980  and 
that  report  recommended  preparation  of  a  Detailed  Project 
Report.  Subsequent  endorsement  and  approval  for  funding 
was  granted  on  February  6,  1980.  Section  111  of  P.L.  90- 
483  provides  for  the  following: 

"The  Secretary  of  the  Army,  acting  through  the 'Chief 
of  Engineers  is  authorized  to  investigate,  study,  and 
construct  projects  for  the  prevention  or  mitigation 
of  shore  damages  attributable  to  Federal  navigation 
works.  The  cost  of  installing,  operation,  and  main¬ 
taining  shall  be  borne  entirely  by  the  United  States 
No  such  projects  shall  be  constructed  without  specific 
authorization  by  Congress  if  the  estimated  first  cost 
exceeds  $1,000,000”. 

SCOPE  OF  THE  STUDY 

Figure  1  shows  the  geographic  location  of  Lorain, 

Ohio  and  the  Federally  constructed  navigation  works  for  the 
Harbor  complex.  The  study  area  extends  from  the  Dike  Dis¬ 
posal  revetment  (Colorado  Avenue)  easterly  to  Indiana  Ave., 
a  distance  of  2500  feet.  The  study  limits  were  established 
by  analysis  of  data  on  shoreline  and  offshore  bottom 
changes  and  wave  refraction  analysis  for  conditions  prior 
to  and  after  construction  of  the  Dike  Disposal  area. 

Existing  data  supplemented  by  a  hydrographic  survey 
(April  1980)  and  aerial  photography  (April  23,  1980)  were 
used  during  the  course  of  this  study.  The  scope  of  report 
coverage  encompasses  an  investigation  and  assessment  of 
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the  physical  factors  pertinent  to  the  problem  and  the 
development  of  appropriate  mitigation  alternatives  for 
engineering  feasibility  and  economic,  social,  and  environ¬ 
mental  impacts;  a  selection  of  the  most  feasible  plan;  and 
associated  coordination  with  concerned  agencies,  local 
government,  and  the  public. 

STUDY  PARTICIPANTS  AND  COORDINATION 

The  District  Engineer  has  closely  coordinated  this 
study  with  the  City  of  Lorain,  State  and  Federal  Fish 
and  Wildlife  agencies,  the  Environmental  Protection 
Agency,  and  appropriate  offices  within  the  government  of 
the  State  of  Ohio. 

Coordination  efforts  have  included  site  visits, 
telephone  conversations,  letters,  a  public  workshop,  and 
a  public  meeting.  Attention  was  given  to  encouraging 
participation  and  input  from  private  interests  (including 
affected  property  owners)  as  well  as  governmental  agencies 
(refer  to  Appendix  3). 

The  public  workshop  for  this  study  phase  was  conducted 
in  Lorain  on  31  March  1980.  The  workshop  purpose  was  to 
inform  interested  parties  that  a  Section  111  study  was 
being  conducted  an  to  explain  the  study  process  and 
scope. 

The  public  meeting  was  held  in  Lorain  on  17  September 
1980.  This  formalized  meeting  was  conducted  to  present 
study  results  and  tentative  conclusions.  Public  input 
and  comment  was  encouraged  so  that  conclusions  and  recom¬ 
mendations  could  be  finalized  with  full  understanding  of 
public  reaction. 

THE  REPORT 

The  results  of  this  study  have  been  arranged  into  this, 
the  main  report,  and  technical  appendicies.  An  Environ¬ 
mental  Assessment  (EA)  is  included  in  the  study  and 
appropriate  components  thereof  are  incorporated  into  the 
main  report.  The  main  report  is  a  nontechnical  summary 
presenting  the  physical  aspects  of  the  study  area,  the 
problems  and  needs,  formulation  of  a  plan  for  meeting 
these  needs,  an  evaluation  of  environmental  impacts,  a 
summary  of  plan  economics  and  related  justification,  and 
recommendations  concerning  plan  selection. 


The  appendicies  to  the  main  report  provide  greater 
technical  detail  for  related  components  of  the  main  report 
and  are  entitled: 

Appendix  1  -  Problem  Identification 

Appendix  2  -  Description  of  Alternative  Plans 

Appendix  3  -  Public  Views  and  Responses 

Appendix  4  -  Engineering  Investigations 

Appendix  5  -  Economic  Analysis 

Appendix  6  -  Inventory  of  Cultural  Resources 

Appendix  7  -  Bibliography 

PRIOR  STUDIES  AND  REPORTS 

Prior  studies  and  reports  pertinent  to  this  Section 
111  Detailed  Project  Report  are  summarized  in  the  sub- 
paragraphs  that  follow. 

House  Document  No.  229  ,  83rd  Congress,  ’’Appendix  VIII, 
Ohio  Shoreline  of  Lake  Erie  Between  Vermilion  and  Sheffield 
Lake  Village,  Beach  Erosion  Control  Study. "  This  August 
1949  report  was  prepared  by  the  U.S.  Army  Corps  of 
Engineers,  Buffalo  District,  submitted  through  higher  au¬ 
thority  for  review,  and  printed  as  the  above  indicated  U.S. 
Congressional  House  Document.  In  regard  to  the  shoreline 
east  of  Lorain  Harbor,  this  report  chronicled  the  attempts 
by  the  federal  and  city  authorities  and  private  property 
owners  to  halt  erosion  which  had  been  "active  over  the 
entire  period  of  record".  These  attempts  have  ranged 
from  the  dumping  of  massive  quantities  of  spoil  to  the 
dumping  of  broken  concrete  paving  and  bricks.  Neither 
of  these  efforts  nor  the  many  private  shore  protection 
structures  built  have  been  effective  in  stopping  erosion 
along  this  shoreline. 

22  January  1970,  Section  111  Reconnaissance  Report  by 
U.S.  Army  Corps  of  Engineers,  Buffalo  District,  entitled 
"Investigation  of  Effects  of  East  Breakwater  Shorearm  at 
Lorain  Harbor,  Ohio  on  Adjacent  Shore".  This  study  was 
undertaken  by  the  Corps  in  response  to  claims  by  residents 
that  the  east  breakwater  shorearm  was  causing  increased 
erosion  along  the  shoreline  east  of  that  structure.  Al¬ 
though  the  Corps  did  recogni. s  that  the  shore  along  Lake¬ 
side  Avenue  was  suffering  increased  erosion,  this  was 
attributable  to  the  near  record  high  lake  levels  being 
experienced  at  that  time.  No  further  investigation  was 
recommended. 


''Design  Analysis  for  Spending  Beach  Section  of  Dike 
Disposal  Area,  Lorain  Harbor,  Ohio",  a  report  prepared  in 
June  1975  by  Parsons,  Brinckerhof f ,  Quade  &  Douglas,  Inc. 
for  the  U.S.  Army  Corps  of  Engineers,  Buffalo  District. 

This  report  was  prepared  to  present  the  design  basis  and 
impact  analysis  justifying  the  construction  of  the  re¬ 
vetment  spending  beach  joining  the  dike  disposal  structures 
to  shore  at  the  foot  of  Colorado  Avenue.  It  was  expected 
at  that  time  that  the  spending  beach  would  increase  the 
deposition  of  suspended  material  between  the  containment 
structure  and  the  shoreline.  It  was  also  realized  that 
the  dike  would  provide  protection  to  the  shoreline  from 
storm  waves  from  the  northwest,  but  no  further  protection 
of  the  privately  owned  shoreline  was  considered  warranted 
as  no  adverse  effects  from  the  dike  were  anticipated. 

Section  111  Reconnaissance  Report  on  Shores  East  of 
Diked  Disposal  Area,  Lorain  Harbor,  Ohio,  a  report  pre¬ 
pared  in  February  1980  by  Tetra  Tech,  Inc.  for  the  U.S. 

Army  Corps  of  Engineers,  Buffalo  District.  Conclusions 
of  this  study  were  that  the  Dike  Disposal  Area  had  not 
caused  the  erosion  problem  experienced  by  the  shores  east 
of  Lorain,  however  the  Dike  Disposal  structure  has  con¬ 
tributed  to  shoreline  erosion.  A  detailed  feasibility 
study  was  suggested  to  formulate  a  basis  for  selection 
of  an  optimum  plan  for  mitigation  of  dike  attributable 
shoreline  erosion. 

RESOURCES  AND  ECONOMY  OF  STUDY  AREA 
ENVIRONMENTAL  SETTING 

The  city  of  Lorain  is  located  along  the  south  shore 
of  Lake  Erie  about  27  miles  west  of  Cleveland,  Ohio.  The 
Black  River  meanders  through  the  city  and  discharges  into 
Lake  Erie  at  the  site  of  Lorain  Harbor. 

The  general  shore  characteristics  to  the  east  and 
west  of  Lorain  Harbor  are  comparable.  With  the  exception 
of  the  approximate  3000  foot  segment  westerly  of  the 
Harbor,  at  and  contiguous  to  Lakeview  Park,  where  shore 
protection  works  and  recreational  facilities  have  sub¬ 
stantially  altered  (improved)  the  shore  characteristics. 

The  harbor  entrance  structures  have  constituted  a  complete 
littoral  barrier  to  alongshore  sediment  transport  for  the 
past  75  years  (see  Figure  1).  As  a  result, littoral 
material  movement  to  the  west  of  the  Harbor  has  no  measur¬ 
able  effects  on  the  shore  characteristics  east  of  the 
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Harbor  and  vice-versa. 

The  shore  east  of  the  Disposal  Dike  and  its  spending 
beach  revetment  is  characterized  by  a  bluff  20  to  25  feet 
high.  Composition  of  the  bluff  varies,  but,  generally  con¬ 
sists  of  fairly  compact  boulder  clay  containing  less  than 
20  percent  granular  material,  which  would  tend  to  remain 
in  the  beach  and  foreshore  zone  after  the  bluff  erodes. 
Shale  outcrops  are  a  common  feature  along  the  Lake  Erie 
shoreline,  however  they  are  not  prevalent  in  the  study 
area.  The  slope  of  the  bluff  is  nearly  vertical  exclu¬ 
sive  of  shore  segments  where  man-made  structures  influence 
the  ground  profile  fronting  the  bluff. 

The  shoreline  east  of  the  dike  disposal  structure 
has  been  protected  by  numerous  private  protective  struc¬ 
tures  since  the  early  1900's.  In  a  1974  survey  by  the 
Ohio  Department  of  Natural  Resources,  an  average  of  46 
structures  per  mile  of  shoreline  were  counted  in  the  Lorain 
County  reach  3  shoreline,  which  includes  the  study  area. 
These  structures  were  primarily  seawalls  and  groins  but 
breakwaters  and  piers  were  also  evident. 

These  man-made  structures  play  an  important  role  in 
the  control  of  bluff  erosion.  There  is  a  direct  corre¬ 
lation  between  the  erosion  rate  and  the  presence  and  age 
of  structural  protection.  The  existence,  or  lack  thereof, 
of  a  beach  fronting  the  bluff  can  also  be  correlated  with 
bluff  recession  rates.  Historically  the  beaches  fronting 
the  bluff  within  the  study  area  have  progressed  from  wide 
natural  beaches  in  the  late  1800’s  to  beaches  trapped  by 
man-made  structures  in  the  mid  1900's  to  practically  no 
beach  today.  The  well  intentioned  solution  to  the  bluff 
erosion  problem  is  now  contributing  to  the  recession  by 
denying  littoral  material  to  the  beach  zone.  Bluff  erosion 
is  the  major  source  of  beach  building  material  in  the 
study  zone  and  without  it  the  protective  beaches  will  con¬ 
tinue  to  erode. 

Figure  2  presents  comparative  ground  photographs  of 
the  shoreline  and  bluff  in  the  study  zone  east  of  the  dike 
disposal  structure. 

The  predominant  type  of  housing  in  the  area  is  single 
family,  multi-level,  frame  dwellings.  Much  of  them  date 
from  the  period  of  World  War  I  through  the  mid  1920 's. 
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Property  values  generally  increase  from  west  to  east  in 
the  project  area.  The  condition  of  structures  varies 
widely . 

Local  terrain  is  typical  glacial  lake  plain  and  is 
relatively  level.  Surficial  materials  are  primarily  un¬ 
consolidated  pleistocene  glacial  deposits.  Low  relief, 
relic  beaches  and  ridges  can  be -found  inland  of  present 
beaches  and  represent  earlier  higher,  states  in  Lake 
Erie  geological  history.  In  the  shallow  nearshore  zone 
fronting  the  study  area,  the  benthic  community  is  dominated 
by  sludge  worms  and  midge  larvae  and  is  characteristic  of 
a  moderately  polluted  bottom.  The  phytoplankton  is  typical 
of  similar  areas  with  blue-green,  green,  dinof lagellate , 
and  diatom  species  present.  The  zooplankton  consists  of 
calanoid  and  cyclopoid  copepods ,  cladocerans,  miscellaneous 
crustacean  nauplius  larvae,  and  rotifers. 

In  order  to  assess  the  impacts  of  the  proposed  plans 
on  significant  cultural  resources,  the  18  March  1980 
edition  of  the  National  Register  of  Historic  Places  and 
all  subsequent  revisions  were  consulted.  While  several 
properties  were  listed  for  the  city  of  Lorain,  only  one, 
the  Lorain  Lighthouse,  is  located  in  close  proximity  to 
the  Environmental  Impact  Area  of  this  study.  This  structure 
will  sustain  no  direct  impacts  as  a  result  of  this  study, 
but  may  be  subjected  to  visual  impacts  resulting  from  near¬ 
by  construction.  Based  on  a  cultural  resources  report 
completed  for  the  area  in  1975  entitled:  Inventory  of 
Cultural  Resources:  Diked  Disposal  Site  No.  7,  Lorain, 

Ohio,  by  Dr.  Don  Dragoo,  there  are  no  potentially  signi¬ 
ficant  sites  which  would  be  impacted  by  any  of  the  project 
alternatives.  This  report  is  contained  in  the  Cultural 
Resources  Appendix  No.  6.  In  addition,  the  Regional 
Archaeological  Preservation  Officer,  in  Cleveland,  has 
stated  that  no  known  archaeological  sites  exist  in  or  ad¬ 
jacent  to  the  study  area. 

Access  to  much  of  the  shoreline,  in  the  project  area, 
is  limited  by  residents  who  have  posted  the  beaches  be¬ 
hind  their  property. 
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Shoreline  at  East  Breakwater  Shorearm 
Fall  1976 


Shoreline  at  Spending  Beach  Revetment 
Spring  1978 


Figure  2 


Beach  Revetment 
October  1979 

Looking  west  from  House  Lot  #739 
Fall  1976 
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Figure  2A 
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Looking  East  from  Spending  Beach 
Revetment,  October  1979 

Figure  2 C 
12 


Seawall  Condition  at  the  foot 
of  Idaho  Avenue,  October  1979 


No  wetland  areas  are  located  in  the  study  area.  The 
water  quality  of  Lake  Erie  is  generally  regarded  as  degraded. 

No  species  on  the  U.S.  Fish  and  Wildlife  Service's 
list  of  endangered  and  threatened  wildflife  and  plants  or 
on  the  Ohio  Department  of  Natural  Resources  1  list  of  en¬ 
dangered  wild  animals  occurs  in  or  near  the  study  area. 

RESOURCES  AND  ECONOMY 

Due  to  its  location  at  a  juncture  between  lake,  rail 
and  highway  systems  and  other  lesser  factors,  Lorain  has 
developed  a  diverse  business-industrial  base.  Plants  in 
the  city  employ  over  24,000  workers  with  an  annual  pay¬ 
roll  in  excess  of  $250  million.  The  city  has  been  a  major 
port  for  a  considerable  period.  It  has  facilities  for 
shipping  and  receiving  bulk  cargo  such  as  iron  ore,  coal, 
and  gypsum.  A  nearly  complete,  multi-million  dollar 
pelletized  iron  ore  terminal,  is  now  operating  in  the  port. 
Vessels  up  to  1,000  feet  in  length  can  be  handled  at  this 
facility.  A  major  ship  building  firm  is  located  on  the 
Black  River,  just  upstream  of  the  main  commercial  docks. 
Repair  and  winter  shelter  for  lake  carriers  is  provided 
at  several  points  along  the  river  as  well. 

The  economic  dependance  of  the  area  upon  the  port 
is  indicated  by  the  fact  that  over  15,000  persons  living 
in  and  around  Lorain  work  in  jobs  which  depend  upon  ship- 
carried  iron  ore  supplies.  An  average  of  over  7  million 
tons  of  ore  passes  through  the  port  each  year.  Ore 
carrier  traffic  on  the  Black  River  requires  channel  dredg¬ 
ing.  Materials  removed  from  the  river  bottom  during 
dredging  would  contaminate  local  waters  and  are  prevented 
from  doing  so  by  isolating  them  in  the  dike  disposal 
area  located  next  to  the  east  breakwater.  Federal  regula¬ 
tions  require  such  a  disposal  method  for  polluted  materials. 

Industrial  activity  includes  the  manufacturing  of 
steel  pipe,  ships,  automotive  components,  vehicles, 
chemicals,  building  materials  and  electronic  equipment. 

Lorain  has  a  diversified  employment  base  due  to  the  ex- 
istance  of  over  55  manufacturing  plants.  The  largest  single 
employer  in  the  area  is  a  major  auto  maker  with  8,000  to 
9,00o  employees,  in  two  plants.  A  major  steel  plant  is 
second  with  7,500  to  8,000  employees.  A  third  firm,  a 
builder  of  bulk  cargo  ships,  also  employees  large  numbers 
of  Lorain  residents. 


13 


Both  primary  metals  and  transportation  manufacturing, 
employing  over  one  third  of  the  total  county  work  force, 
are  not  anticipated  to  gain  in  absolute  employment  over 
the  next  20  to  30  years;  according  to  Northeast  Ohio 
Demographic  and  Economic  Projections  1970-2020.  Employ¬ 
ment  in  Lorain  County  has  expanded  at  a  moderate  rate  and 
is  estimated  to  reach  91,350  by  the  end  of  1980. 

1970  census  data  indicated  that  an  average  property 
in  the  study  area,  house  and  lot,  was  valued  at  between 
$10,000  and  $12,750.  Present  values  for  study  area  housing 
are  estimated  to  range  between  $40 , 000-$70 , 000 .  Data  from 
the  city  of  Lorain  indicates  that  45  lakefront  parcels  are 
occupied  within  the  study  area.  Using  average  figures, 
the  total  value  of  these  occupied  orooerties  is  about 
$2,000,000. 

Lake  related  leisure  time  activities  are  an  important 
element  in  Lorain  recreational  picture.  Pleasure  boating, 
fishing,  swimming,  walking,  and  running  activities  are 
commonly  observed  on  or  near  the  lakeshore.  A  shortage  of 
public  fishing  piers  exists  in  the  area.  As  a  result, 
a  number  of  structures  such  as  the  dike  disposal  area, 
east  breakwater  shorearm  and  the  groins  located  in  Century 
Park  are  being  utilized  by  the  general  public.  Residents 
also  use  privately  owned  and  built  seawall  structures  for 
fishing.  These  structures  are  used  to  observe  harbor  and 
lake  activities  as  well. 

Approximately  3,000  small  boats  were  registered  in 
Lorain  during  the  mid  1970's.  The  port  authorities 
have  indicated  that  the  needs  of  such  craft  and  their 
operators  are  of  concern.  Marina  development  plans  have 
been  formulated  and  additional  planning  activity  is  taking 
place  at  present. 


PROBLEMS  AND  NEEDS 


GENERAL 

The  Lorain  Harbor  Diked  Disposal  Area  is  a  Federally 
constructed  facility  whose  purpose  is  to  contain  the 
polluted  sediments  from  harbor  dredging  operations.  The 
Diked  Disposal  area  was  constructed  during  the  period 
August  1976  to  November  1977.  Subsequent  to  this  con¬ 
struction,  residents  east  of  the  harbor  have  complained 
that  the  structure  is  causing  significant  shoreline 
erosion  and  has  contributed  to  failure  of  shore  protec¬ 
tion  structures.  Prior  reports,  as  cited  in  the  first 
section  of  this  main  report,  document  the  fact  that  the 
shores  east  of  Lorain  Harbor  have  had  a  long  history  of 
erosion  problems.  The  Section  111  Reconnaissance  Report, 
completed  by  the  Buffalo  District  Corps  of  Engineers  in 
February  1980,  concluded  that  the  Dike  Disposal  Area  had 
not  caused  the  entire  erosion  problem  experienced  by  the 
shore  east  of  Lorain  Harbor;  however,  the  structure  has 
contributed,  to  some  degree,  an  impact  which  may  accelerate 
this  natural  condition.  The  purpose  of  this  report  is 
to  determine  what  post  1977  shoreline  damages  are  attri¬ 
butable  to  the  Federally  constructed  diked  disposal 
structure,  evaluate  alternatives,  and  select  the  optimum 
alternative  providing  that  the  selected  plan  is  socially 
acceptable,  technically  practical  and  economically  justi¬ 
fied.  Mandatory  action  on  the  part  of  the  Federal  govern¬ 
ment  is  not  required  under  the  regulations  for  a  Section 
111  study  but  considering  the  historical  erosion  problem 
along  this  shoreline,  the  need  still  exists  for  total 
erosion  protection. 

EXISTING  CONDITIONS  AND  FACTORS  PERTINENT  TO  THE  PROBLEM 

Existing  conditions  of  the  shore  ea_t  of  the  Diked 
Disposal  area  have  been  summarized  in  earlier  sections 
of  this  report,  and  in  the  attached  appendicies.  Physical 
factors  and  analysis  pertinent  to  the  problem  are  addressed 
in  the  paragraphs  that  follow. 

Fluctuations  in  lake  level  may  alter  shoreline  con¬ 
ditions  extensively.  The  International  Great  Lake  Datum 
( IGLD)  for  low  water  for  Lake  Erie  has  been  established 
at  568.6  feet.  The  mean  elevation  of  the  lake  surface 
for  the  period  1860  co  1977  has  been  570.36  feet  or  1.76 
feet  above  low  water  datum.  In  addition  to  annual  and 
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seasonal  fluctuations,  cycles  of  high  and  low  stages, 

(as  related  to  either  the  IGLD  or  the  average  lake  level 
for  the  past  117  years)  extend  over  periods  of  several 
years  with  no  historically  consistent  pattern.  During 
cycles  of  high  lake  stages,  incident  wave  energy  is 
dissipated  in  a  more  shoreward  location;  thus,  the  shore¬ 
line  bluff  and  man-made  shore  protection  structures  are 
subjected  to  direct  wave  attack.  Shore  recession  and 
resultant  addition  of  sediments  to  the  littoral  zone  can 
be  expected  during  these  cycles  of  high  lake  state.  In 
the  transition  period  to  and  during  the  low  stage  cycles, 
there  is  a  beach  and  foreshore  profile  adjustment,  and 
the  incident  wave  energy  is  dissipated  in  a  more  lakeward 
location.  During  the  low  stage  cycles,  additional  beach 
area  may  be  expected,  the  bluff  will  attain  stability, 
and  man-made  shore  protection  structures  designed  to  im¬ 
pound  alongshore  moving  littoral  materials  can  be 
expected  to  be  more  effective.  In  addition  to  annual 
fluctuations,  storms  produce  local  lake  level  changes  of 
irregular  duration  and  these  can  be  of  significant  impor¬ 
tance  to  shore  process;  particularly  during  cycles  of  high 
lake  stages.  The  following  is  a  tabulation  of  pertin¬ 
ent  data  on  Lake  Erie  levels  as  provided  by  the  U.S.  Lake 
Survey  Center  for  the  gage  at  Cleveland  Harbor,  Ohio. 

These  data  are  considered  applicable  to  levels  at  Lorain 
Harbor: 
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For  study  planning  and  design  a  Lake  level  of  574.1 (IGLD) 
has  been  selected.  This  is  based  on  a  20  year  return 
interval  mean  water  level  of  573.05  feet  plus  a  1.05 
foot  annual  average  peak  rise  in  the  mean  level  at  Lorain 
Harbor . 

Wind  data  for  the  study  area  was  obtained  from  U.S. 
Coast  Guard  data  at  Lorain  Harbor,  Ohio  for  the  period 
1938  thru  1971.  This  data  shows  no  predominance  of  wind 
from  any  particular  direction,  although  there  is  a  slight 
favor  of  winds  from  the  West  vs.  winds  from  the  East. 

There  is  also  a  slight  favor  of  the  higher  wind  speeds 
(25  mph  and  over)  from  the  Northwest  and  West  directions 
over  those  from  the  Northeast.  These  factors,  are  enough 
to  overcome  the  inconsistency  of  fetch  lengths  (approx. 

70  miles  to  the  Northwest  vs.  approx.  200  miles  to  the 
Northeast)  to  produce  the  highest  deep  water  wave  heights 
from  Western  approach  quadrants.  Based  upon  a  10  year 
return  interval  extreme  estimate  of  conditions  offshore 
of  the  study  area,  a  deep  water  wave  height  of  9.8  feet 
for  waves  approaching  from  the  North  thru  Northwest  di¬ 
rection  will  be  used  as  the  design  storm  wave  for  this 
study. 

Aerial  photographs  (1974, 197S , 1979 , 1980)  showing 
shore  structures  to  the  east  of  Lorain  Harbor  indicate  a 
very  slight  predominance  of  east  to  west  movement  of 
littoral  materials.  This  is  not  inconsistent  with  the 
estimate  of  extreme  storm  waves  out  of  the  west  as  men¬ 
tioned  above  in  that  littoral  movements  are  dependent 
upon  the  duration  of  wave  activity  and  the  angle  of  in¬ 
cidence  with  the  shoreline  as  well  as  wave  severity. 

There  are  three  possible  sources  of  sediment  supply 
to  the  littoral  zone  in  the  study  area;  stream  discharge; 
bluff  erosion;  and  supplies  from  outside  the  study  area. 

The  suspended  sediment  load  of  the  Black  River  is  con¬ 
fined  by  the  federal  navigation  works  from  entering  the 
littoral  zone  downdrift  of  the  study  area.  Updrift,  to 
the  east  of  the  study  area,  there  are  no  streams  which 
contribute  significant  quantities  of  sediment  to  the 
littoral  zone. 

Bluff  erosion  within  the  study  area  comprises  the 
major  contribution  to  the  littoral  zone  supply.  Because 
of  the  composition  of  the  bluff,  only  a  small  portion 
(approximately  700  yd3/yr/mi  out  of  a  total  3600  yds3/yr/mi 
in  Lorain  County  from  Charles  H.  Carter,  Sediment  Load 
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Measurements  Along  the  United  States  Shore  of  Lake 
Erie,  1977)  is  available  as  beach  building  material. 
Therefore,  large  portions  of  the  bluff  must  erode  to 
provide  even  small  quantities  of  sediment  in  the  littoral 
zone . 


The  Lorain  Harbor  navigation  works  present  a  complete 
littoral  barrier  to  sediment  transport  from  the  west  of 
the  study  area.  To  the  east,  numerous  private  shore  pro¬ 
tection  works  trap  littoral  sediments  and  provide  a 
minimal  quantity  of  material  into  the  study  zone. 

Bluff  recession  rates  have  been  calculated  in  the 
Problem  Identification  Appendix  of  this  report.  By  using 
long  term  averaging  of  bluff  line  changes  over  the  period 
1937  to  1973,  a  pre-dike  bluff  recession  rate  has  been 
quantified  for  the  2500  feet  of  shoreline  in  the  study 
area.  This  2500  feet  has  been  broken  down  into  smaller 
increments  based  upon  sections  of  shore  which  remained 
stable  or  which  receeded  during  the  1937  to  1973  period. 

These  calculations  resulted  in  the  pre-dike  recession 
rates  shown  in  the  tabulation  below. 

For  the  post-dike  period,  aerial  photographs  of  the 
study  area  were  compared  to  determine  the  position  of  the 
bluff line  in  1978  and  1980.  This  type  of  analysis  is 
subject  to  various  inaccuracies  which  are  listed  in  the 
Problem  Identification  Appendix.  The  most  serious  draw¬ 
back  is  the  small  time  frame  over  which  these  average  re¬ 
cession  rates  were  obtained.  Two  years  is  considered  to 
be  an  insufficient  time  period  for  this  analysis  because 
it  does  not  cover  high  and  low  periods  of  lake  level.  There¬ 
fore,  the  rates  obtained  may  be  biased  toward  excessive 
recession  in  this,  a  high  lake  level  period.  The  predicted 
post-dike  bluff  recession  rate  per  shoreline  increment  is 
also  presented  in  the  tabulation  below  and  further  discussed 
in  Appendix  1. 

1937-1973  1978-1980 

Shoreline  Increments* _ Pre-Dike  Rate  Post-Dike  Rate 

-  0  to  50 
50  to  450 
450  to  950 

!  950  to  1950 

1950  to  2350 
|  2350  to  2500 

♦Refers  to  distance  in  feet  east  of  the  centerline  of  Colorado 
j  Avenue;  further  discussed  on  page  1-30  and  1-34  of  Appendix  1. 

f 

* 


0.4  ft/yr. 
1.2 
1.2 
0.8 
0.7 
0.0 


0 

0 

0 

1 

2 


ft/yr, 


1.1 
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The  difference  between  the  pre  and  post  dike  rates 
represents  a  worse  case  estimate  of  the  effects  of  the 
dike  disposal  structure  on  the  study  shoreline.  The  in¬ 
fluence  of  high  lake  levels. and  failing  private  protective 
structures  could  not  be  quantified  for  the  short  post  dike 
period  and  therefore  the  increased  recession  rate  has 
been  attributed  solely  to  the  federal  navigation  works 
as  an  estimate  of  the  upper  limit  of  federal  responsibility. 

A  weighted  average  recession  rate  comparison  for  the 
2500  feet  of  study  shoreline  reveals  that  the  post-dike 
average  of  1.1  ft/yr  is  not  significantly  greater  than 
the  pre-dike  average  of  0.8  ft/yr  considering  the  in¬ 
accuracies  of  aerial  photography  bluff  recession  data. 

Data  to  determine  the  volumetric  bottom  changes  in 
the  study  area  are  limited  to  bottom  soundings  taken  in 
June  1974,  October  1979,  and  April  1980.  Detailed 
analysis  of  these  data  is  presented  in  Appendix  1.  This 
analysis  indicates  that  accumulation  of  littoral  sediments 
in  the  nearshore  zone  for  a  distance  of  800  feet  east  of 
the  spending  beach  revetment  has  averaged  5400  cubic 
yards  per  year  since  November  1977  (completion  date  of 
Dike/Revetment  construction) .  This  accumulation  serves 
as  a  beneficial  factor  in  regard  to  shore  nrotection  for 
the  800  foot  sector  east  of  the  revetment.  From  Station  8+00 
to  25+00  bottom  sounding  data  are  sparse  and  reliable  volu¬ 
metric  computation  of  changes  between  November  1977  and  April 
1980  is  not  possible.  Qualitative  analysis  of  data  indicates 
erosion  from  Station  8+00  to  24+00,  thence,  slight  accretion 
to  Station  25+00,  even  though  there  is  indicate^  V-lnff 
recession  in  the  shore  segment  from  Station  24+00  to  25+00. 

Wave  refraction  analysis  indicates  that  the  Dike 
structure  geometry  causes  waves  from  the  Northwest  to  be 
masked  for  a  distance  of  about  800  feet  east  of  the  Revet¬ 
ment  (Colorado  Avenue) .  Easterly  transport  of  the 
accumulated  material  in  the  foreshore  zone  formed  by  the 
Dike,  revetment,  and  shore  is  minimal.  The  quantity  of 
material  required  to  fill  this  zone  until  waves  from  the 
western  quadrants  transport  material  back  to  the  east  is 
estimated  to  be  in  the  order  of  400,000  cubic  yards;  thus, 
impoundment  of  westerly  drift  in  this  zone  can  be  expected 
for  many  years  in  the  future. 

An  analysis  of  waves  from  the  northeast  and  resultant 
shoreward  reflection  off  the  Dike  structure  indicated 
that  this  factor  would  have  minimal  adverse  impact  on  the 
study  shoreline.  Also,  an  evaluation  of  water  level  set- 
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up  in  the  zone  formed  by  the  Dike,  revetment,  and  shore, 
due  to  waves  from  the  northeast  quadrant,  indicated  that 
this  factor  would  have  minimal  adverse  impact. 

IMPROVEMENTS  DESIRED 

The  construction  of  the  Dike  for  the  Disposal  Area 
was  started  in  August  1976  and  completed  in  November  1977. 
Therefore,  claims  by  shorefront  property  owners  that  the 
Dike  system  has  adversely  affected  their  shoreline  would 
be  applicable  for  the  period  November  1977  to  the  present. 

Some  residents  state  in  letters  (on  file  with  the 
Buffalo  District  Engineer  Office)  that  they  had  between 
twenty  to  twenty-five  feet  of  beach  front  on  their  property 
prior  to  the  Dike  construction  and  that  no  beach  now  re¬ 
mains.  Statements  in  other  letters  indicate  that  the 
elevation  of  the  beach  fronting  their  seawalls  has 
lowered  four  to  five  feet  since  Dike  construction.  They 
also  state  that,  in  the  past,  waves  from  the  northwest 
would  return  sand  to  their  shore  frontage  from  the  west. 

Now,  however,  the  Dike  construction  is  said  to  cause 
sand  accumulation  at  the  junction  of  the  Dike  and  shore¬ 
line  where  waves  from  the  Northwest  cannot  transport  the 
sand  in  an  easterly  direction.  A  resident  states  that 
waves  from  the  northeast  reflect  off  of  the  Dike  structure 
and  increase  in  intensity  as  they  break  on  the  shoreline. 
Another  resident  claims  that  the  Dike  forms  an  embayment 
into  which  storms  from  the  northeast  drive  the  lake  water 
and  this  increases  the  water  level  so  that  the  waves  attack 
the  shoreline  at  a  higher  level. 

The  improvements  desired  by  the  affected  residents  and 
the  city  of  Lorain  are  reflected  in  the  19  July  1979 
formal  request  by  the  Mayor  of  Lorain.  He  requested  a 
Federal  investigation  of  the  severity  of  the  erosion  pro¬ 
blem  attributable  to  the  Disposal  Dike.  Statements  from 
attendees  at  public  hearings  on  the  problem  and  by  written 
communications  to  the  Buffalo  District  Engineer  also  in¬ 
dicate  desire  for  action.  The  local  residents  request 
that  the  Federal  government  accept  the  responsibility  for 
increased  erosion  and  for  failed  private  structures  along 
the  study  shoreline.  The  improvements  considered  by  the 
Federal  government  for  this  study  are  commensurate  with 
the  limitations  specified  in  Section  111  of  P.L.  90-483? 
namely,  that  Federal  financial  responsibility  be  limited 
to  the  improvements  which  mitigate  only  the  damages  attri¬ 
butable  to  the  Federally  constructed  Dike  Disposal  structure. 
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PLANNING  OBJECTIVES  AND  CONSTRAINTS 

In  the  planning  objectives  process,  consideration 
must  be  given  to  national,  state,  and  local  water  and 
related  land  resource  management  needs  specific  to  the 
study  area  that  can  be  addressed  to  enhance  the  National 
Economic  Development (NED)  or  the  Environmental  Quality(EQ). 
The  NED  objectives  include  the  consideration  of  tangible 
and  intangible  benefits  and  the  EQ  objectives  include  the 
enhancement  of  quality  aspects  of  water,  land,  and  air  by 
control  or  prevention  of  erosion  and  avoiding  irreversible 
commitment  of  resources  to  future  uses.  The  planning 
objectives  must  be  responsive  to  public  concern  with  re¬ 
gard  to  regional  population  growth,  economic  development, 
land  use,  aesthetics,  and  insure  that  solution  to  a  smaller 
area  is  consistent  with  broader  or  regional  concerns. 

The  planning  objective  must  consider  base  conditions  and 
future  projection  without  changing  existing  or  base  con¬ 
ditions  . 

The  specific  planning  objectives  are: 

(a)  To  improve  National  Economic  Development  by 
increasing  the  value  of  the  nation's  output  of 
goods  and  services  and  improving  economic 
efficiency; 

(b)  To  enhance  Environmental  Quality 

by  the  management,  conservation,  preservation, 
creation,  restoration,  or  improvement  of  the 
quality  of  certain  natural  and  cultural  resources 
and  ecological  systems. 

(c)  To  mitigate  or  prevent  shore  damages  due  to  the 
dike  disposal  structure  and  natural  processes. 

(d)  "Any  additional  objectives"  eg.  To  provide  for 
the  health  and  safety  of  these  people  living 
along  the  shoreline  east  of  the  dike  disposal 
area. 

PLANNING  CONSTRAINTS 

Constraints  on  the  planning  process  and  on  plan  for- 
mul  :tion  include  1)  legal,  as  defined  in  the  limitations 
of  Section  111  of  Public  Law  90-483,  and  policy  as  expressed 
in  Engineering  Regulation (ER)  1105-2-50,  2)  environmental 
and  3)  other. 

The  above  cited  law  authorizes  the  Chief  of  Engineers 
to  study,  construct,  and  maintain  works  for  prevention  or 
mitigation  of  damages  to  both  public  and  privately  owned 


shores  to  the  extent  of  the  damages  that  can  be  directly 
identified  and  attributable  to  Federal  Navigation  works. 

The  policy  as  expressed  in  ER  1105-2-50  sets  forth  that 
the  objective  of  Section  111  is  to  provide  mitigation 
measures  for  shore  damages  attributable  to  Federal  Navi¬ 
gation  projects,  where  equitable  and  in  the  public  interest. 
Justification  of  mitigation  measures  should  be  made  by 
comparing  their  costs  with  values  represented  by  the 
damages  preventable.  Exercise  of  the  authority  of  Section 
111  to  provide  mitigation  measures  at  Federal  expense  is 
not  mandatory  and  a  finding  for  or  against  its  use  should 
fully  consider  the  pre-project  conditions  and  the  justi¬ 
fication  of  incurring  mitigation  costs.  Also,  Federal 
expenditures  are  limited  to  1  million  dollars  unless 
there  is  specific  Congressional  authorization. 

Environmental  constraints  in  the  process  of  planning 
objectives  involved  the  consideration  of  causing  the 
least  possible  disturbance  of  the  terrestrial  and  aquatic 
environments,  of  maintaining  or  improving  the  aesthetic 
value  of  the  affected  area,  and  of  alleviation  of  concern. 

Other  constraints  in  the  process  of  planning  objectives 
involved  the  limited  amount  of  quantitative  data  available 
for  comparing  the  study  area's  physical  changes  relative 
to  the  pre  and  post  dike  construction. 


FORMULATION  OF  ALTERNATIVE  PLANS 

Formulation  of  alternative  plans  to  mitigate  shoreline 
damages  attributable  to  the  Dike  Disposal  Area  structure 
required  the  consideration  of  several  measures.  The  estab¬ 
lishment  of  alternatives  also  required  the  consideration  of 
engineering  feasibility,  economic  practicability,  and 
environment*- 1  and  social  effects. 

GENERAL  FORMULATION  AND  EVALUATION  CRITERIA 

In  accordance  with  established  Federal  policy  on 
multiobjective  planning  for  water  resource  Studies,  the 
impacts  that  must  be  assessed  are  specified  as  well  as 
the  conditions  and  criteria  applicable  to  plan  formulation. 
Formulated  plans  must  meet  needs  of  the  area  taking 
into  account  both  tangible  and  intangible  benefits 
and  costs,  and  effects  relating  to  the  environment  and 
social  well-being  of  the  area. 

The  process  of  plan  formulation  and  screening  of 
alternatives  must  be  compatible  with  the  planning  frame¬ 
work  established  in  the  Water  Resources  Councils'  "Princi¬ 
ples  and  Standards  for  Planning  Water  and  Related  Land 
Resources",  which  requires  the  formulation  of  alternative 
solutions  to  the  problem.  The  alternatives  must  serve 
the  objectives  of  National  Economic  Development (NED) ,  En¬ 
vironmental  Quality (EQ) ,  Regional  Development (RD) ,  and  Social 
Well-Being (SWB) .  The  process  of  plan  formulation  must 
include  structural  and  non-structural  measures. 

Within  the  planning  framework  specific  criteria 
must  be  established  relative  to  general  policies, 
technical  engineering,  economic  principles,  social,  and 
environmental  values.  These  criteria  are  as  follows: 

General 

a.  The  Federal  responsibilities  for  mitigation 
measures  be  limited  to  that  authorized  under 
provisions  of  Section  111  of  the  River  and  Harbor 
Act  of  1968  (P.L.  90-483)  and  be  in  accordance 
with  guidance  provided  in  Engineering  Regulation 
(ER)  1105-2-50. 

Technical  Criteria 

a.  Engineering  design  and  anticipated  construction 
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procedures  should  be  based  on  present  state  of 
the  art  and  knowledge  applicable  to  the  field  of 
coastal  engineering. 

b.  A  coincident  200  year  design  frequency,  using 
the  10  year  recurrence  significant  deep  water  wave 
height  in  combination  with  the  20  year  lake  level, 
should  be  used  for  design  of  structures. 

c.  Moderate  wave  overtopping  of  groins  is  considered 
acceptable  since  the  purpose  of  the  groins  is  to 
compartment  the  fill. 

d.  Crest  elevation  of  revetment  be  designed  to 
permit  no  wave  overtopping  for  the  design  storm 
conditions . 

Economic  Criteria 

a.  Tangible  benefits  should  favorably  compare  with 
project  economic  costs. 

b.  Each  formulated  plan  should  provide  the  maximum 
net  benefits  within  the  formulation  framework. 

c.  The  benefits  and  costs  should  be  in  comparable 
economic  terms . 

d.  A  50  year  economic  life  and  7  1/8  percent  interest 
rate  are  used  for  the  economic  evaluation. 

e.  The  base  case  for  comparison  of  alternative  plans 
is  the  No  Action  plan. 

f.  Cost  and  benefit  estimates  are  to  be  based  on  1980 
unit  prices 

Socio-economic  and  Environmental  Criteria 

For  water  resource  planning,  the  criteria  for  socio¬ 
economic/environmental  considerations  are  set  forth  by 
the  National  Environmental  Policy  Act  of  1969  (P.L.  91-190) 
and  Section  122  of  the  River  and  Harbor  Act  of  1979  (P.L. 
91-611)  and  the  guidance  criteria  contained  in  ER  1105-2- 
105.  These  criteria  require  that  all  significant  adverse 
and  beneficial  economic,  social,  and  environmental  effects 
of  planned  developments  be  considered  and  evaluated  in  the 
process  of  plan  formulation. 
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ALTERNATIVES  CONSIDERED 

In  formulating  the  plan  of  improvement,  7  alternatives 
were  considered  and  evaluated  in  terms  of  applicable 
criteria  to  determine  that  plan  which  most  "favorably  ful¬ 
fills  the  planning  objectives  and  constraints.  The  al¬ 
ternative  plans  considered  were: 

I  No  Action 
II  Land  Acquisition 
III  Feeder  Beach 
IV  Groin  System  with  Fill 

V  Revetment 

VI  Offshore  Segmented  Breakwaters  with  Fill 
VII  Single  Long  Groin  with  Shore  Restoration 

The  following  is  a  screening  of  the  alternative 
plans  in  terms  of  meeting  planning  objectives  and  constraints 

ALT.  PLAN  I  -  No  Action:  This  plan  represents  the 
base  condition  for  evaluation  of  all  other  structural  al¬ 
ternatives.  This  alternative  avoids  the  monetary  invest¬ 
ments  and  potential  adverse  impacts  associated  with  the 
other  plans.  There  would  be  no  tangible  or  intangible 
NED  Benefits  resulting  from  this  plan  and  no  EQ,  RD,  and 
SWB  impacts.  The  problems  of  shore  erosion  would  remain 
unchanged.  The  No  Action  plan  is  responsive  to  the 
planning  objectives  should  a  determination  be  made  that  pro¬ 
ceeding  with  mitigation  measures  for  shore  damages  would 
not  be  justified  on  the  basis  of  equity  and  in  the  public 
interest. 

ALT.  PLAN  II  -  Land  Acquisition:  The  principal  feature 
of  this  plan  is  to  award  complete  monetary  reimbursement  to 
owners  and  dwellers  in  the  damaged  area  for  property  which 
must  be  vacated  due  to  threatened  erosion.  This  plan  is 
responsive  to  planning  objectives.  Because  adequate 
replacement  housing  is  assured  elsewhere  in  Lorain,  these 
people  suffer  the  loss  of  lakefront  sites  for  their  dwell¬ 
ings  but  are  compensated  by  the  realization  that  they  need 
never  be  concerned  again  about  the  threat  of  loss  due  to 
bluff  erosion.  Federal  policy  (see  public  Law  P.L.  91-646 
Section  206)  prohibits  any  type  of  relocation  (except 
physical  movement  of  the  structure)  when  these  types  of 
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purchase  options  are  available  to  homeowners  who  receive 
fair  compensation  for  evacuating  their  property.  The 
possibility  of  physically  relocating  the  houses  is  pre¬ 
cluded  by  lack  of  available  land  and,  often,  the  age  and 
condition  of  the  structures.  In  addition,  alterations 
of  aquatic  and  nearshore  habitats  would  not  occur  under  this 
plan  and  an  opportunity  for  a  significant  public  benefit 
would  occur  if  the  vacated  land  is  converted  into  an  up¬ 
land  recreational  area  by  local  interests. 

ALT.  PLAN  III  -  Feeder  Beach:  This  Dlan  involves 
the  initial  placement  of sand  in  the  eroded  shore  sector 
(Station  8  +  00  to  24  +  00)  equal  to  that  which  has  been 
calculated  to  have  been  impounded  by  the  Dike  Disposal 
Structure  which  is  18,500  cubic  yards  to  cover  the  period 
1977  to  1980,  thence  the  periodic  placement  of  sand  (equal 
to  5400  cubic  yards  per  year)  in  the  same  area  for  the  "life 
of  the  project.  This  plan  is  only  partially  responsive  to 
planning  objectives  as  it  does  not  provide  a  solution  for 
the  total  erosion  problem.  Although  the  plan  provides  for 
replacement  of  an  amount  of  sand  back  in  the  littoral  zone 
equal  to  that  calculated  to  be  impounded  by  the  Dike  Disposal 
Structure,  the  predicted  effectiveness  of  the  plan  is  iudaed 
to  be  marginal  because  of  the  relatively  small  quantities 
of  sand  involved  in  the  placement  operation. 


ALT.  PLAN  IV  -  Groin  System  with  Fill:  This  plan 
involves  the  construction  of  four  groins  equally  spaced 
within  the  eroded  shore  sector  witn  concurrent  rilling  of 
the  compartments  between  the  groins  and  annual  nourish¬ 
ment  thereafter  for  the  life  of  the  project.  The  plan 
fulfills  planning  objectives.  The  plan  provides  for  partial 
treatment  of  the  total  erosion  problem  within  the  study 
limits.  Its  engineering  certainty  is  judged  to  be  greater 
than  the  Feeder  Beach  Plan  for  treatment  of  that  portion 
of  the  erosion  problem  attributable  to  the  Dike  Disposal 
structure.  However,  the  Groin  and  Fill  Plan  is  judged 
to  be  of  a  lessor  engineering  certainity  as  compared  to 
the  Revetment  Plan  (Alternative  Plan  V) . 

ALT.  PLAN  V  -  Revetment :  This  plan  involves  the 
construction  of  a  revetment  throughout  the  length  of 
the  eroded  sector.  This  plan  fulfills  planning  objectives. 
The  plan  provides  protection  of  the  shore  against  natural 
erosion  as  well  as  any  aggravated  erosion  caused  by  the 
Dike  Disposal  Structure.  The  engineering  certainty  of  this 


plan  is  judged  to  be  very  positive  and  considered  to  be 
higher  than  any  of  the  other  structural  alternatives  con¬ 
sidered  in  this  study. 


ALT.  PLAN  VI  -  Offshore  Segmented  Preakwaters  with  Fill:  Th 
plan  involves  the  construction  of  a  series  of  offshore 
breakwaters  which  would  serve  to  protect  the  eroded  sector 
of  the  study  area.  Initial  and  periodic  placement  of 
sand  fill  along  the  shore  would  be  required.  The  plan 
fulfills  planning  objectives.  It  would  provide  protection 
of  the  shore  against  all  causes.  The  engineering  certainty 
of  this  plan  is  judged  to  be  very  high  and  comparable  to 
the  Revetment  Plan  (Alternative  V) .  However,  this  alter¬ 
native  Plan  VI  was  rejected  for  further  consideration  on 
the  basis  of  excessive  costs  incurred  to  duplicate  the 
effectiveness  of  protection  that  could  be  accomplished  from 
other  structural  alternatives. 

ALT.  PLAN  VII  -  Single  Long  Groin  with  Shore  Restoration: 
This  plan  involves  the  construction  of  one  long  groin 
positioned  along  the  shore  such  that  the  prefilled  beach 
and  foreshore  zone  to  the  east  of  the  groin  protects  shores 
to  the  easterly  limit  of  the  study  area  .  This  groin' 
would  also  compartment  the  shore  segment  westerly  to  tne 
Dike  Disposal  Revetment  to  retain  placed  sand  fill  and 
thus  protect  that  shore  segment.  This  plan  fulfills  plann¬ 
ing  objectives.  The  engineering  certainty  of  this  plan 
is  less  than  the  Revetment  Plan  and  the  Offshore  Segmented 
Breakwater  Plan.  There  is  also  an  engineering  uncertainty 
of  the  amount  of  fill  that  would  be  needed  periodically 
on  the  easterly  side  of  the  groin  to  meet  requirements  of 
maintaining  the  geometry  and  stability  of  the  initially 
placed  and  adjusted  fill.  Because  of  this  uncertainty, 
this  plan  was  rejected  for  further  study. 

ALTERNATIVES  CONSIDERED  FURTHER 

In  reference  to  the  seven  alternatives  considered, 
alternatives  rejected  were:  Offshore  Segmented  Breakwaters 
with  Fill (No.  VI),  and  Single  Long  Groin  with  Shore  Restora- 
tion(NO.  VII).  The  No-Action  Plan,  Alternative  I,  is 
considered  to  be  the  base  condition  for  comparison  to  all 
alternatives  and  consideration  of  this  plan  is  implicit 
within  the  evaluation  of  the  four  remaining  plans.  The 
four  alternatives  considerec  for  further  evaluation  are: 

Land  Acquisition  (No.  II),  Feeder  Beach  (No.  Ill),  Groin 
System  with  Fill  (No.  IV),  and  Revetment  (No.  V).  Figure 
3  is  a  layout  for  the  Feeder  Beach  Plan,  Figure  4  shows 


the  Groin  System  with  Fill  Plan,  and  Figure  5  is  a  layout 
of  the  Revetment  Plan. 

The  following  summary  tabulation  presents  an  estimate 
of  the  cost  and  benefit  analysis  of  the  four  alternatives: 

Alternative  Plans 


Land 

Acquisition 

Feeder 

Beach 

Groins 
&  Fill 

Revetment 

First  Costs 

(5X1000) 

($X1000) 

($X1000) 

(5X1000) 

Federal 

1022* 

288 

288 

288 

Non-Fed . 

1152 

0 

1956 

1508 

Total 

2174 

288 

2244 

1796 

Annualized  Costs 

Federal 

75 

75 

75 

75 

Non-Fed . 

85 

0 

153 

87 

Total 

160 

75 

228 

162 

Annualized  Benefits  18 

22 

30 

33 

Benefit/Cost  Ratio 

0.11 

0.30 

0.13 

0.20 

*First  cost  amounts  exceeding  one  million  dollars  require 
Congressional  authorization. 

SUMMARY  &  SYSTEM  OF  ACCOUNTS 

A  tabulation  of  summary  and  systems  of  accounts (S&A) 
for  this  Section  111  study  of  the  shores  east  of  the  Lorain 
Harbor  Diked  Disposal  Area  structure  follows. 


FIGURE  3  ALTERNATIVE  III  FEEDER  BEACH  PLAN 


FIGURE  4  ALTERNATIVE  IV  GROIN  SYSTEM  WITH  FILL  PLAN 


PLAN 
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NATIONAL  ECONOMIC  DEVELOPMENT  (NED)  PLAN 

From  the  preceeding  evaluation,  it  is  concluded  that 
the  Feeder  Beach  Plan,  Alternative  III,  best  accomplishes 
objectives  of  maximizing  national  economic  development (NED) 
at  least  cost  locally  and  nationally.  The  estimated  first 
and  annualized  costs  are  respectively,  $287,800  and  $75,200. 
All  costs  for  this  plan  would  be  Federal  responsibility. 

The  estimated  annual  benefits  are  $22,500,  resulting  in  a 
benefit/cost  ratio  of  0.30. 

ENVIRONMENTAL  QUALITY (EQ)  PLAN 

An  Environmental  Quality (EQ)  Plan  addresses  the 
planning  objectives  in  the  way  which  emphasizes  aesthetic, 
ecological,  and  cultural  net  positive  contributions  to 
the  components  of  the  EQ  account.  An  EQ  plan  is  not 
developed  in  this  study  because  commercial  and  residential 
uses  within  the  study  area  would  preclude  implementable 
opportunities  to  enhance  the  environment.  Creation  of 
social,  physical,  or  biological  benefits  of  significant 
proportion  would  require  large  expenditures  and  usually 
would  not  comply  with  various  study  goals  and  constraints. 
Since  the  criteria  for  an  EQ  plan  cannot  be  met,  a  Least 
Environmentally  Damaging (LED)  Plan  is  selected. 

The  Land  Acquisition  Plan,  Alternative  II,  has  been 
designated  as  the  LED  Plan.  The  principal  impact  of 
this  alternative  is  the  removal  of  residents  and  structures 
from  the  designated  eroding  area.  Some  property  owners 
and  dwellers  may  regard  this  impact  as  adverse,  but  full 
monetary  compensation  would  be  received  for  all  tangible 
losses.  Similar  properties  are  available  within  Lorain 
for  dislocated  residents  ,  although  they  would  probably 
lose  their  lakeside  proximity.  From  a  general  public 
perspective,  negative  impacts  would  be  limited  to  annual 
property  tax  losses.  Positive  aspects  of  the  acquisition 
plan  include  the  elimination  of  expenditures  for  treating 
erosional  damages  to  residential  structures.  A  significant 
beneficial  impact  would  also  accrue  if  local  interests 
converted  the  land  into  a  park  or  similar  recreational 
facility.  The  LED  Plan  accomplishes  the  study  goal  of 
preventing  uncompensated  damages  from  erosion,  but  does 
not  alter  or  affect  the  natural  aquatic  and  shore  condition. 
Nearshore  biological  habitats  and  populations  would  not 
be  disturbed  on  either  a  short-term  or  a  long-term  basis. 
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SELECTED  PLAN 


The  Feeder  Beach  Plan  will  mitigate  only  that  portion 
of  the  shoreline  damages  attributable  to  the  Dike  Disposal 
structure-  An  evaluation  of  its  engineering  certainty, 
combined  with  the  judgement  that  this  plan  would  not  pro¬ 
tect  shore  property  and  land  which  would  be  continually 
lost  in  the  future  due  to  natural  erosion,  resulted  in 
the  selection  of  a  plan  which  would  provide  total  protection 
against  all  erosion.  The  selected  plan  which  would  best 
satisfy  planning  objectives  and  would  provide  total  protec¬ 
tion  is  the  Revetment  Plan  or  Alternative  V. 

The  Revetment  Plan  provides  protection  against 
natural  erosion  as  well  as  the  aggravated  erosion  caused 
by  the  Dike  Disposal  structures.  The  plan  provides  for 
2000  lineal  feet  of  rubblemound  revetment  extending 
along  the  shore  easterly  of  Colorado  Avenue.  Where 
possible,  the  revetment  will  incorporate  existing 
structures  as  a  part  of  its  core,  however,  the  existing 
structures  will  be  covered  or  integrated  with  appropriately 
graded  stone  such  that  the  geometry  and  protective 
efficiency  will  be  consistent  throughout  the  length  of  the 
Revetment. 

The  estimated  total  first  costs  for  the  Revetment 
Plan  are  $1, 796 , 000  •  Annualized  costs,  including  amortization 
of  the  first  cost  are  estimated  to  be  $161,900.  The 
annualized  tangible  benefits  for  preventing  damage  to  shore 
properties  is  estimated  to  be  $33,000.  Intangible  bene¬ 
fits  which  accrue  as  a  result  of  implementation  of  this 
plan  are  alleviation  of  concern  against  property  or 
structural  loss  for  residents  in  the  protected  area, 
enhancement  of  property  values  due  to  a  stabilized  bluff¬ 
line,  and  aesthetic  improvement  of  the  bluff  face  as  com¬ 
pared  to  present  conditions.  The  resulting  benefit  to 
cost  ratio  is  0.20  to  1. 

The  Federal  financial  responsibility  for  the  Revetment 
Plan  is  limited  to  the  maximum  responsibility  as  defined 
in  the  Feeder  Beach  Plan  (Alternative  Plan  No.  Ill)  as 
the  Feeder  Beach  Plan  mitigates  against  only  those  damages 
attributable  to  the  Diked  Disposal  structure.  Accordingly, 
the  Federal  responsibility  for  participation  in  the 
estimated  first  cost  of  the  Revetment  Plan  is  limited  to 
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$287,800  and  limited  to  $75,200  for  annualized  costs. 

The  historical  shoreline  and  bluffline  change  data 
indicates  that  the  shores  easterly  of  Lorain  Harbor  have 
been  eroding  for  many  years  prior  to  constructicr  or  the 
Diked  Disposal  structure.  The  quantified  data  applicable 
to  this  study  indicates  that  the  Diked  Disposal  structure 
does  ,  and  will  continue  to,  impound  westerly  moving 
littoral  drift.  The  adverse  influence  on  the  shore  of 
this  impoundment  of  littoral  drift  vas  determined  to  ex¬ 
tend  2500  feet  easterly  of  Colorado  Avenue,  thus,  the 
Revetment  Plan  will  completely  mitigate  the  effect  of 
the  Dike  Disposal  structure  and  the  plan  will  provide  total 
shore  protection  from  natural  erosion. 
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THE  SELECTED  PLAN 

The  following  describes  the  selected  plan  of  improve¬ 
ment  and  presents  summarized  information  on  design,  con¬ 
struction,  and  environmental  impacts. 

PLAN  DESCRIPTION  AND  ACCOMPLISHMENTS 

The  Revetment  Plan  fulfills  the  objective  of  mitiga¬ 
ting  shore  erosion  attributable  to  the  Diked  Disposal 
structure  and  shore  erosion  attributable  to  natural 
causes . 


The  principal  feature  of  this  plan  is  a  2000-foot  lonq 
rubble  mound  revetment  extending  from  station  5+00  easterly 
to  station  25+00.  The  revetment  is  of  standard  three  layer 
design.  Its  crest  is  6  ft.  wide  at  an  elevation  of  +14.0 
ft.  above  L.W.D.  which  will  protect  the  bluff  face  from  wave 
runup  and  overtopping.  A  synthetic  filter  cloth  is  provided 
between  the  bluff  face  and  revetment  to  prevent  bluff  sedi¬ 
ments  from  eroding  through  the  revetment  voids.  The  revet¬ 
ment,  where  possible,  will  incorporate  existing  structures 
with  a  uniform  structural  protection  extending  from  the 
defined  accretion  zone  through  and  past  the  eroding  zone 
of  shoreline.  The  toe  of  the  revetment  extends  approximately 
50  feet  offshore  to  about  the  3-foot  depth  contour  with 
respect  to  low  water  datum. 

During  the  construction  phase,  access  ramps  down  to 
the  shoreline  from  the  bluff  will  be  necessary  at  Colora¬ 
do  Avenue  and  at  station  22+40.  Four  other  sites  between 
station  5+00  and  25+00  will  be  used  to  deliver  construction 
materials  but  not  for  access  or  egress  of  equipment.  The 
area  from  station  00+00  to  5+00  is  assumed  to  be  protected 
sufficiently  by  the  accretion  fillet  so  as  not  to  require 
the  extension  of  the  revetment  to  the  dike  disposal  spend¬ 
ing  beach. 

Since  this  alternative  protects  the  shoreline  against 
any  future  erosion,  the  full  benefit  of  all  damages  pre¬ 
vented  at  the  post  dike  recession  rate  can  be  assumed. 

This  benefit  was  estimated  to  be  $33,000  annually  in  losses 
prevented  to  property,  structures,  and  private  protective 
structures . 

Intangible  benefits  which  accrue  as  a  result  of  the 
implementation  of  this  plan  are:  alleviation  of  concern 
against  property  or  structural  loss  for  residents  in  the 
protected  area;  possible  enhancement  of  property  values 
due  to  a  stabilized  bluff line,  and  aesthetic  improvement 
of  the  bluff  face  as  viewed  from  the  lake.  A  possible 
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recreational  benefit  may  be  realized  if  the  revetment 
is  used  as  a  fishing  pier  by  the  local  residents.  Another 
economic  benefit  would  be  the  temporary  creation  of 
employment  opportunities  during  the  construction  phase 
of  the  plan. 

EFFECT  ON  THE  ENVIRONMENT 

The  environmental  effects  of  plan  implementation  are 
that  2.5  acres  of  marine  habitat  will  be  buried  under 
the  revetment.  This  may  be  partially  offset  by  the  rocky 
habitat  created  by  the  existence  of  the  revetment.  The 
terrestrial  habitat  is  preserved  because  the  bluff  is 
permanently  armored  against  retreat.  The  revetment  may 
provide  a  habitat  suitable  for  use  by  gulls  and  shorebirds. 

The  effects  of  the  plan  on  social  well-being  of  the 
area  are  to  temporarily  increase  employment  during  the 
construction  phase  which  will  be  offset  by  the  noise  and 
nuisance  of  construction  activity  in  the  area.  Housing 
is  preserved  in  the  area  which  will  also  mean  increased 
tax  revenues  due  to  the  higher  property  value  of  the  pro¬ 
tected  property. 

OTHER  EFFECTS 

The  plan  is  technically  feasible  and  can  be  implemen¬ 
ted  with  a  very  high  degree  of  certainty  that  it  will 
fulfill  planning  objectives  and  perform  as  predicted. 

Financial  responsibility  for  implementation  of  this 
plan  is  both  Federal  and  non-Federal.  The  maximum  Federal 
financial  responsibility  is  limited  to  expenditures 
which  will  fulfill  objectives  of  providing  shore  protec¬ 
tion  to  mitigate  damages  attributable  to  the  Diked  Disposal 
structure.  Accordingly,  the  estimated  costs  for  implemen¬ 
tation  of  the  Feeder  Beach  Plan  (Alternative  Plan  III) 
becomes  the  maximum  Federal  responsibility  for  cost  shar¬ 
ing  purposes  for  the  Revetment  Plan 

ECONOMICS  OF  SELECTED  PLAN 

METHODOLOGY 

Economic  analysis  of  the  proposed  improvement  can  be 
determined  by  comparison  of  estimated  average  annual wcosts 
(amortization  of  initial  investment  plus  annual  operation 


and  maintenance  costs)  with  estimated  average  annual 
benefits  to  be  realized  over  the  life  of  the  project.  Costs 
and  benefits  at  their  time  of  accrual  are  made  comparable 
by  conversion  to  present  value  at  an  appropriate  discount 
rate  published  by  the  Water  Resource  Council. 

PROJECT  COSTS 

Estimated  first  costs  and  annualized  charges  of  the 
selected  plan  of  improvement  based  on  August  1980  prices 
are  summarized  as: 


FIRST  COST  ITEMS 

A  12,100  Tons  Bedding  Stone  @$25. 00/Ton 
B  5,060  Tons  Underlayer  Stone  @$45. 00/Ton 
C  17,250  Tons  Armor  Stone  @$35. 00/Ton 
D  32,000  Square  Feet  Filter  Cloth  @$0.80/SF 

E  Easements  for  Access 

F  Construction  Roads  &  Areas 
G  Subtotal  A  thru  F 
H  Contingencies  @20%  of  G 
I  Subtotal  G  +  H 

J  Engineering  &  Design  @12%  of  I 

K  Supervision  &  Administration 

L  Supervision  &  Inspection  @5%  of  I 
M  Overhead  on  J  @20% 

N  Overhead  on  L  @27% 

0  Indirect  Labor  @25%  of  J&L 

P  Total  First  Costs  I+J  thru  0 


302.500 
227,700 
603,750 

25,600 

17,750 

20,000 

1,197,300 

239.500 
1,436,800 

172,400 

71,800 

34,500 

19,400 

61,100 

1,796,000 


ANNUALIZED  COSTS 

1.  Amortization  o i  Total  First  Costs 
(i  »  7  1/8,  n  *  50  yrs) 

Total  First  Costs  x  CRF  (.07361)  132,200 

2.  Annual  Maintenance  of  Structure 
2%  of  First  Cost  +  Contingencies  (2%  of  I) 

3.  Annual  Inspection  Cost 
Total  Annualized  Costs 
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28,700 

1,000 

161,900 


PROJECT  BENEFITS 


Benefits  to  be  derived  from  the  plan  of  improvement 
are  limited  to  the  elimination  of  shore  damages  in  the 
eroded  sector.  Based  on  shore  recession  rates  since  Dike 
construction,  the  average  annual  damages  were  estimated 
to  be  $33,000  for  the  eroded  shore  sector,  and  this  is 
the  estimated  average  annual  benefit  that  will  result 
from  the  Revetment  Plan. 

PROJECT  JUSTIFICATION 

The  following  summary  is  a  comparison  of  average 
annualized  benefits  and  costs.  _ Only  direct  tangible  values 
for  each  are  represented. 

ITEM  AMOUNT 

Average  Annualized  Benefits  $33,000 
Average  Annualized  Costs  $161,900 
Benef it-to-Cost-Ratio  0.20 

DIVISION  OF  PLAN  RESPONSIBILITIES 


GENERAL 

The  purpose  of  this  section  is  to  present  the  division 
of  responsibilities  between  the  Federal  and  Non-Federal 
.interests  in  connection  with  mitigation  of  the  erosion 
problem  east  of  the  Diked  Disposal  Area  structure.  Under 
the  Section  111  authority,  the  Federal  responsibility  for 
mitigation  of  shore  damages  is  limited  to  that  portion 
of  the  damage  attributable  to  the  navigation  works.  If 
an  ambient  shore  erosion  problem  exists  in  the  study  area, 
the  responsibility  for  mitigation  of  that  portion  of  dam¬ 
age  or  the  providing  of  shore  protective  measures  to 
treat  the  ambient  problem  is  Non-Federal. 

SUMMARY  OF  COST  APPORTIONMENT 

A  tabulation  of  Federal  and  Non-Federal  costs  for 
each  alternative  evaluated  in  detail  is  presented  in  Table 
1  Systems  and  Accounts  and  in  this  Main  Report  under  the 
section  "Alternatives  Considered  Further",  page  27. 
Alternative  Plan  III,  Feeder  Beach  would  be  100%  Federal 
responsibility  and  funded.  Alternative  Plan  II,  Land 
Acquisition,  Alternative  Plan  IV,  Groins  and  Fill,  and 
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Alternative  Plan  V,  Revetment,  would  be  cost  apportioned 
as  per  the  tabulation. 


VIEWS  OF  NON-FEDERAL  INTERESTS 

The  study  has  been  coordinated  with  non-Federal  interests 
as  described  on  page  4  in  the  Section  entitled,  "Study 
Participants  and  Coordination" .  Although  few  written 
responses  have  been  received,  circulation  of  the  draft 
study  report  should  increase  letter  response. 

Conversations  and  comments  from  City  of  Lorain 
officials  expressed  concern  for  resolution  of  the  erosion 
problems  east  of  the  dike  disposal  area.  Concomitantly, 
the  importance  of  the  diked  disposal  area  to  the  commercial 
interests  of  the  port  have  been  recognized. 

In  a  September  15,  1980  letter  to  the  Buffalo  District 
from  present  Mayor  William  E.  Parker,  the  City  of  Lorain 
has  pledged  to  cooperate  and  assist  in  combating  the 
shore  erosion  problem.  However,  the  city  would  not  pledge 
support  in  any  cost  sharing  alternatives  with  the  Federal 
government  as,  due  to  the  private  ownership  of  the  eroded 
sector,  this  would  be  an  illegal  use  of  public  funds  to 
protect  private  property. 

The  Lorain  County  Regional  Planning  Commission  was 
not  concerned  that  project  planning  would  result  in  actions 
contrary  to  their  responsibilities. 

The  Ohio  Environmental  Protection  Agency  recommends 
that  any  structural  work  within  the  waters  of  Lake  Erie 
involve  only  materials  from  clean,  approved  sources. 

Asphaltic  materials  generally  would  not  be  approved. 

REVIEW  BY  FEDERAL  AGENCIES 

Official  review  by  Federal  agencies  remains  largely 
uncompleted  until  after  draft  report  distribution.  Pre¬ 
liminary  coordination  has  revealed  that  agency  concerns 
generally  will  be  limited.  The  U.S.  Fish  and  Wildlife 
Service  recognizes  the  highly  disturbed  nature  of  the 
project  area  and  expects  no  significant  impacts  upon 
biota. 
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SUMMARY 


Based  on  this  detailed  study  it  is  concluded  that  the 
Diked  Disposal  Area  has  not  caused  the  total  erosion  pro¬ 
blem  experienced  by  the  shore  east  of  the  Diked  structure. 
The  structure  has,  however,  contributed  to  some  degree, 
an  impact  which  has  accelerated  this  natural  condition. 

Four  alternatives  were  evaluated  in  terms  of  the  pro¬ 
blems  and  needs  for  mitigating  the  shore  damages  attri¬ 
butable  to  the  Federally  constructed  Diked  Disposal  Area 
and  for  treatment  of  the  total  erosion  problem.  The  "No- 
Action"  Alternative  is  also  included  in  the  planning 
process  and  utilized  as  the  base  condition  for  compara¬ 
tive  purposes. 

An  evaluation  was  made  of  the  impact  on  the  environ¬ 
ment  that  each  alternative  would  have. 

Of  the  alternative  plans  studied,  the  Revetment 
Plan  was  selected  as  the  most  favorable  plan  to  fulfill 
planning  objectives  and  mitigate  damages  attributal  to 
the  Diked  Disposal  structure  and  mitigation  of  the  total 
erosion  problem.  The  total  project  first  costs  are  es¬ 
timated  to  be  $1,796,000.  Annualized  costs  are  estimated  to 
be  $161,900.  Average  annualized  benefits  are  estimated  to 
be  $33,000.  The  benefit  cost  ratio  is  0.20  to  1. 

The  Federal  responsibility  for  participation  in  the 
first  and  annual  costs  of  the  Revetment  Plan  is  limited 
to  that  portion  of  the  erosion  attributal  to  the  naviga¬ 
tion  structures.  Of  the  four  alternatives  identified  for 
further  study,  only  the  Feeder  Beach  Plan  (Alternative 
III)  satisfies  the  objective  of  mitigating  only  the  possi¬ 
ble  Dike  Disposal  structure  induced  effects,  and  the  costs 
to  implement  that  plan  was  determined  to  be  the  maximum 
limit  of  Federal  financing  responsibility  toward  other 
plans.  Accordingly,  the  Federal  financial  responsibility 
in  the  Revetment  Plan  is  as  follows: 

REVETMENT  PLAN  (ALTERNATIVE  V) 

Federal  Non-Federal  Total 

First  Cost  $287,800  $1,508,200  $1,796,000 

Annualized  Costs  75,200  86,700  161,900 
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In  the  response  of  views  of  Non-Federal  interests, 
the  City  of  Lorain  pledged  to  cooperate  and  assist  in 
combating  the  shore  erosion  problem.  However,  the  City 
would  not  pledge  support  in  any  cost  sharing  alternative 
wich  the  Federal  government  as,  due  to  the  private  owner¬ 
ship  of  the  eroded  sector,  this  would  be  an  illegal  use 
of  public  funds  to  protect  private  property. 


49 


t 


RECOMMENDATIONS 


The  findings  in  this  study  are  that: 

(a)  Although  the  impoundment  of  littoral  material 
by  the  Diked  Disposal  structure  may  have  some 
effect  on  the  shores,  the  existing  data  does 
not  clearly  show  quantif ication  or  definition 

of  an  increase  in  shore  erosion  due  to  the  Diked 
Disposal  structure; 

(b)  Even  though  quantification  for  predicting 
damages  in  the  future  was  based  on  very  limited 
data,  the  Feeder  Beach  Plan  developed  to  miti¬ 
gate  damages  attributable  to  the  Dike  structure 
was  uncertain  from  an  engineering  standpoint  as 
the  plan  would  not  protect  homes  and  land  which 
would  be  continually  lost  at  some  point  in  the 
future  due  to  natural  erosion; 

(c)  Although  the  selected  Revetment  Plan  provides 
total  shore  protection  and  satisfied  the  tech¬ 
nical  objective  of  the  Section  111  Authority, 
the  computed  economic  justification  is  extremely 
low;  and, 

(d)  Non-Federal  participation  in  the  financial 
support  of  the  selected  Revetment  Plan  will  be 
required  and  the  views  expressed  by  the  City  of 
Lorain  and  the  State  indicate  a  local  sponsor 
would  not  be  forthcoming. 

Based  on  the  above  findings,  in  this  study,  the 
recommendation  is  that  no  Federal  action  be  taken  as  there 
is  no  solution  to  the  problem  within  the  scope  of  current 
Congressional  authorization  and  in  the  overall  public 
interest. 
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for 

SECTION  111 

Detailed  Project  Report 
on 

Shores  East  of  Diked  Disposal  Area 
Lorain  Harbor,  Ohio 

The  responsible  lead  agency  is  the  U.  S.  Army  Corps  of 
Engineers,  Buffalo  District. 


ABSTRACT 

The  District's  tentative  recommendation  is  that  no 
action  should  be  taken  to  mitigate  erosion  attributa¬ 
ble  to  the  construction  of  the  Lorain  Harbor  diked 
disposal  area.  The  attributable  erosion  is  only  a 
small  percentage  of  the  total  erosion  problem.  The 
selected  plan  of  revetting  the  shoreline  would  require 
substantial  non-federal  cost  sharing  which  apparently 
is  not  available.  Other  alternatives  considered  in¬ 
clude  breakwaters,  groins,  feeder-beach,  and  acquisi¬ 
tion/evacuation.  No  significant  impacts  are  expected 
from  either  of  the  alternatives;  however,  public  con¬ 
cern  for  erosion  protection  is  very  pronounced. 


Note:  Information,  displays,  maps,  etc.  discussed  in 
the  Lorain  Section  111  Main  Report  are  incorporated 
by  reference  in  the  EA. 
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SUMMARY 


Major  Conclusions  and  Findings  -  Alternative  No.  Ill, 

The  Feeder  Beach  Plan,  was  designated  as  the  National 
Economic  Development (NED)  plan  because  its  Benefit/Cost 
(B/C)  ratio  of  0.30  was  the  highest  among  the  plans  consid¬ 
ered,  while  still  satisfying  the  requirements  for  mitigation 
under  Section  111.  The  NED  Benefits  calculated  for  this 
plan  amount  to  $22,500  annually  versus  annualized  costs  of 
$75,200. 

The  Land  Acquisition  Plan,  Alternative  II  was  de¬ 
signated  as  the  Least  Environmentally  Damaging (LED)  Plan 
because  it  results  in  the  minimum  environmental  disturbance. 
The  principal  feature  of  this  plan  is  to  award  complete 
monetary  reimbursement  to  owners  and  dwellers  in  the  damaged 
area  for  property  which  must  be  vacated  due  to  threatened 
erosion.  Because  adequate  replacement  housing  is  assured 
elsewhere  in  Lorain,  these  people  suffer  the  loss  of  lake- 
front  si  es  for  their  dwellings  but  are  compensated  by  the 
realization  that  they  need  never  be  concerned  again  about 
the  threat  of  loss  due  to  bluff  erosion.  In  addition,  al¬ 
terations  of  aquatic  and  nearshore  habitats  would  not  occur 
under  this  plan  and  an  opportunity  for  a  significant  public 
benefit  would  occur  if  the  vacated  land  is  converted  into 
an  upland  recreational  area  by  .local  interests. 

The  Selected  Plan  is  the  Revetment  Alternative  No.  V. 
This  plan  is  the  most  cost-effective  means  of  providing 
complete  protection  to  the  eroding  shoreline.  No  objec¬ 
tion  .ble  impacts  would  occur  to  the  natural  or  human  envi¬ 
ronment  as  a  result  of  project  implementation.  A  major 
portion  of  construction  costs  would  be  incurred  by  non- 
Federal  interests  since  the  project  does  more  than  compen¬ 
sate  for  erosion  atrributable  to  the  diked  disposal  area 
structure . 

The  study  recommends  that  no  Federal  action  be  taken 
to  mitigate  shoreline  erosion  east  of  the  dike  disposal 
structure.  The  Federally  attributable  erosion  is  only  a 
minor  portion  of  total  erosion  in  the  study  area.  Non- 
Federal  interests  are  unable  or  unwilling  to  cost  share 
the  selected  plan  or  any  alternative  which  would  effectively 
stop  the  shoreline  erosion. 

Controversies  and  Unresolved  Issues  of  Public  Concern  - 
Unresolved  issues  identified  in  this  study  pertain  to 
engineering  objectives  rather  than  environmental  impacts. 

The  residential  users  within  the  study  area  will  continue 
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to  experience  erosion  problems  along  their  shoreline  be¬ 
cause  no  action  is  expected  from  governmental  agencies  to 
convert  this  condition.  This  is  very  disturbing  to  property 
owners  who  will  continue  to  face  alternatives  of  high  in¬ 
dividual  expenditures  for  erosion  protection  or  the  rapid 
loss  of  property  usefulness.  No  action  can  be  taken  by  the 
Corps  of  Engineers  which  would  effectively  improve  this 
situation  unless  cost-sharing  agreements  can  be  attained 
with  non-Federal  interests.  Non-Federal  interests  do  not 
intend  to  cooperate  in  any  plan  requiring  significant  out¬ 
lays  of  capital.  Besides  budgetary  constraints,  these 
interests  site  procedural  regulations  which  forbid  expen¬ 
ditures  for  protection  of  private,  rather  than  public, 
concerns . 

Another  unresolved  issue  is  the  exact  level  of  impact 
that  the  dike  disposal  structure  ha?  had  on  the  adjacent 
shoreline.  A  "worst  case"  approach  has  been  adopted  in  this 
study  because  post-dike  bluff  recession  data  is  inadequate 
at  this  time  to  exactly  define  damages  attributable  to 
the  federal  navigation  works. 

Relationship  to  Environmental  Requirements  -  Each  of 
the  alternatives  considered  in  detail  would  comply  with 
identified  environmental  requirements  at  all  levels  of 
government.  In  particular,  these  requirements  include 
Federal  policies  relative  to  wetlands,  water  quality,  rare 
and  endangered  species,  archaeological  and  historical  pre¬ 
servation,  coastal  zone  management,  and  clean  air.  No 
significant  adverse  impacts  would  occur  to  these  resources 
from  implementation  of  any  alternative.  See  Table  1.1. 


Relationship  of  Plans  to  Environmental  Requirements,  Protection  Statutes 
other  Environmental  Requirements  (Tentatively  Selected  Plan  -  Revetment) 
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Protection,  Research,  and  Sanctuaries  Act 

C.  1401  et  seq.  N/A  N/A  N/A  N/A 
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Federal  Statutes  Evacuation  Peach  jLZjJuL _ Revetment 


Notes:  The  compliance  categories  used  in  Table  1.1  were 
assigned  based  on  the  following  definitions: 


a.  Full  compliance  -  all  requirements  of  the  statute, 

E.O.  or  other  policy  and  related  regulations  have 
been  met. 

b.  Partial  compliance  -  some  recmirements  of  the  statute, 
E.O.  or  other  policy  and  related  regulations  remain 

to  be  met. (This  often  includes  distribution  and  fil¬ 
ing  of  the  EIS) 

c.  Noncompliance  -  none  of  the  requirements  of  the 
statute,  E.O.  or  other  policy  and  related  regulations 
have  been  met. 

d.  Not  applicable (N/A)  -  statute,  E.O.,  or  other  policy 
not  applicable. 
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2.  NEED  FOR  AND  OBJECTIVES  OF  ACTION 

2.01  Study  Authority  -  The  authority  for  mitigation  of 
shore  damages  attributable  to  navigation  projects  is  con¬ 
tained  within  Section  111,  River  and  Harbor  Act  of  1968 
(P.L.  90-483).  This  study  was  approved  on  the  basis  of 
findings  reported  in  the  Reconnaissance  Report  completed  in 
February  1980. 

2.02  Public  Concern  -  During  the  period  August  1976 
to  September  1977,  the  Lorain  Harbor  Diked  Disposal  Area 
was  constructed  to  contain  the  polluted  sediments  from 
harbor  dredging  operations.  The  Spending  Beach  Revetment 
which  extends  from  the  Dike  to  the  shore  was  constructed 
during  the  period  June-November  1977.  Subsequent 
to  the  Dike  Disposal  Area  construction,  shore  residents 
east  of  the  harbor  complained  that  this  structure  was 
causing  significant  shoreline  erosion  and  failure  of 
privately  built  shore  protection  structures.  In  a  letter 
dated  19  July  1979  the  Mayor  of  the  City  of  Lorain  offici¬ 
ally  requested  that  the  Federal  government  investigate 
the  severity  of  the  erosion  problem  attributable  to  the 
Disposal  Dike.  In  response  to  this  request,  the  Buffalo 
District  Corps  of  Engineers  completed  a  Reconnaissance 
study  in  February  1980  to  determine  whether  the  Dike  Dis¬ 
posal  structure  had  caused  an  increase  in  erosion  of  the 
shore  to  the  east  of  the  structures  and,  if  so,  develop 
preliminary  alternative  plans  for  mitigating  the  increased 
erosion.  The  Reconnaissance  study  concluded,  based  upon 
available  engineering,  economic,  environmental,  and  social 
information  that  the  Diked  Disposal  area  contributed  to 
the  erosion  and  therefore  warranted  the  preparation  of  a 
detailed  project  report (DPR) .  The  DPR  would  formulate  a 
basis  for  selection  of  the  optimum  plan  for  mitigation  of 
damages  attributable  to  the  Dike  Disposal  structure  pro¬ 
vided  the  plan  is  socially  acceptable,  technically 
practical  and  economically  feasible. 

2.03  Study  Objectives  -  The  purposes  of  this  study  are 
to  determine  the  extent  of  shore  erosion  damage  to  the 
east  of  Lorain  Harbor,  Ohio  due  to  the  Dike  Disposal  area 
structure  and  due  to  natural  processes,  and  develop  de¬ 
signs,  cost  estimates,  and  cost  sharing  responsibilities 
of  appropriate  alternatives  to  provide  shore  erosion  pro¬ 
tection  or  mitigation  of  damages  due  to  the  Dike  Disposal 
structures  and  natural  processes.  More  specific  planning 
objectives  are  contained  in  the  Main  Report  and  appendicies 
of  the  Detailed  Project  Report.  In  summary,  the  objectives 
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pertinent  to  assessing  impacts  include  a  desire  to  mitigate 
and  protect  the  shoreline  without  damaging  environmental 
quality  or  social  well-being  within  the  study  area.  Study 
goals  include  efforts  to  minimize  disruption  to  residential 
users  and,  when  possible,  to  enhance  the  human,  physical, 
and  biological  uses  in  a  manner  conducive  to  increased 
quality  of  life. 


i 
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3 .  ALTERNATIVES 


3.01  Plans  Eliminated  From  Further  Study  -  Of  the 
seven  preliminary  alternatives,  including  no-action,  only 
two  were  eliminated  from  further  studv.  These  two  were 
the  offshore  segmented  breakwater  with  fill  and  the  single 
long  groin  with  shore  restoration. 

3.02  The  offshore  segmented  breakwater  plan  was  ex¬ 
cluded  largely  on  the  basis  of  excession  costs  incurred  to 
duplicate  the  effectiveness  of  protection  available  from  other 
structural  alternatives.  The  revetment  plan,  for  instance, 
would  be  equally  as  effective  in  protecting  the  bluff  against 
erosion  as  an  offshore  segmented  breakwater  and  fill  plan. 

3.03  The  single  groin  with  shore  restoration  concept 
was  rejected  because  its  effect  would  be  to  reinstate  conditinne 
similar  to  those  when  only  the  east  breakwater  shorearm  was 
influencing  the  shoreline  to  the  east.  This,  of  course,  would 
not  solve  the  erosion  problem  and  it  would  be  a  much  more 
costly  alternative  than  the  non  structural  feeder  beach  plan 
which  accomplishes  the  same  purpose  of  mitigating  only  dike 
attributable  erosion. 

3.04  Without  Conditions  -  If  a  shore  protection  plan  is 
not  instituted  to  mitigate  erosion  attributable  to  the 
federally  constructed  containment  dike,  privately  owned 
lands  and  structures  will  be  damaged  or  destroyed  within 
an  accelerated  time  frame.  A  second  possibility  would  in¬ 
clude  future  increased  costs  born  by  homeowners  for  private 
shore  protection  measures. 

3.05  Plans  Considered  in  Detail  -  Five  plans  were  con¬ 
sidered  in  detail.  They  include  measures  to  completely 
mitigate  all  erosion,  a  plan  to  correct  only  the  erosion 
attributable  to  the  federally  constructed  dike  impoundment 
and  a  no-action  plan.  To  completely  mitigate  all  erosion, 
a  groin  field  with  fill  plan  and  a  revetment  plan  were 
studied.  To  provide  an  alternative  of  mitigating  for  all 
erosion  without  using  structural  means,  an  acquisition 
plan  was  studied.  A  feeder  beach  plan  was  studied  for 
purposes  of  correcting  only  Federally  caused  damages  due  to 
increased  erosion  rates. 

Comparative  Impacts 

3.06  Soc io-Economic  -  The  feeder  beach  plan  would  create 
only  slight  improvements  to  existing  property  characteris¬ 
tics  in  the  study  area  as  compared  to  no-action.  The  ac¬ 
quisition  plan  would  provide  monetary  compensation 
to  property  owners  for  full  market  value  of  properties 


EA-12 


and  for  other  tangible  losses  incurred  in  moving.  However, 
it  is  unlikely  that  anyone  would  be  able  to  relocate  to  a 
lakefront  site.  Land  acquisition  would  create  an  opportunity 
for  public  recreational  development,  but  would  reduce  city 
property  tax  revenues.  The  revetment  and  groin  field  plans 
would  probably  increase  property  values  and  homeowner 
security  by  eliminating  erosional  damages.  The  revetment 
plan  would  also  create  visual  amenities  by  replacing  the 
many  failing  and  unsightly  protection  structures  with  a 
uniform  protected  bluff  profile. 

3.07  Biological  -  The  land  acquisition  alterna¬ 
tive  would  have  the  least  biological  impact  of  all  alterna¬ 
tives  except  no-action.  Of  the  other  alternatives,  a 
feeder  beach  would  have  the  least  impact,  periodically 
causing  temporary  burial  of  the  benthic  community  and 
possible  disruption  of  fish  spawning  in  a  small  area  (h  to 
2  acres) .  Moderate  alteration  of  beach  and  very  nearshore 
sediments  and  benthic  fauna  would  occur.  The  revetment 
alternative  would  cover  approximately  2.5  acres  of  existing 
benthic  community  and  possible  fish  feeding  and  spawning 
area  with  rock  rubble  (suitable  for  vegetation  and  in¬ 
vertebrate  growth,  and  for  some  fish  spawning  and  feeding) . 
The  groin  field  alternative  would  cover  approximately  2 
acres  of  existing  benthic  community  with  rock  rubble,  with 
above  side  effects ,  but  it  would  also  create  approximately 
2.5  acres  of  sand  fill.  The  coarser  sediments  of  the  beach 
would  cause  slightly  altered  benthic  fauna  in  approximately 
10  acres  of  nearshore  habitat.  Both  the  revetment  and 
groin  field  should  attract  fish  and  possibly  improve  fish¬ 
ing  very  locally.  No  alternative  is  expected  to  impact 
commercial  fishing.  Table  3.1  presents  a  more  detailed 
comparison  of  biological  impacts. 
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4.  AFFECTED  ENVIRONMENT 

4.01  Environmental  Conditions  -  The  city  of  Lorain  is 
located  along  the  south  shore  of  Lake  Erie  in  North  Central 
Ohio.  The  Black  River  flows  through  the  city  and  empties  into 
Lake  Erie  at  the  sight  of  the  Port  of  Lorain.  The  city  is  wit 
in  Lorain  County  and  is  27  mi  west  of  Cleveland. 

4.02  Local  terrain  is  typical  glacial  lake  plan  and 
is  relatively  level.  Surficial  materials  are  primarily 
unconsolidated  Pleistocene  glacial  deposits.  Low  relief 
fossil  beaches  and  ridges  can  be  found  inland  of  present 
beaches  and  represent  earlier  stages  in  Lark  Erie  geolo¬ 
gical  history. 

4.03  The  Lorain  area  was  originally  covered  by  midlati¬ 
tude  temperate  forest.  Dominant  trees  included  such  broad- 
leaf  deciduous  species  as  beech  and  maple  on  the  uplands, 
and  ash,  willow,  and  cottonwood  along  lowland  stream  banks. 
With  extensive  land  development  and  disturbance,  most  of 
the  former  cover  has  been  removed  in  favor  of  agriculture 
and  urban  development. 

4.04  The  Black  River  is  a  meandering,  slow  stream  with 
a  high  sediment  load  due  to  extensive  agricultural 
activitity  within  the  drainage  basin.  The  river  affects 
the  type  of  wildlife  found  in  the  study  area. 

4.05  Within  the  lake,  the  benthic  community  is  dominated 
by  sludge  worms  and  midge  larvae  and  is  characteristic  of 
a  moderately  polluted  bottom.  The  phytoplankton  is 
typical  of  similar  areas,  with  blue-green,  green,  dino- 
flagellate,  and  diatom  species  present.  The  zooplankton 
consists  of  calanoid  and  cyclopoid  copepods,  cladocerans, 
miscellaneous  crustacean  nauplius  larvae,  and  rotifers. (9) 

(26) 

4.06  The  lake  supports  a  considerable  sport  fishery  and 
a  modest  commercial  fishery  in  the  Lorain  area.  Yellow 
perch  is  the  dominant  species  in  both  fisheries. 

4.07  Lorain  is  located  in  a  major  bird  migration  area 
and  has  abundant  and  diverse  waterfowl  fauna. 

4.08  Lorain  is  a  commercial  and  industrial  center 
located  within  500  miles  of  half  of  the  population  of  the 
U.S.  Over  50  manufacturing  plants,  employing  more  than  one 


third  of  the  county  labor  force,  are  located  here.  Annual 
payrolls  average  in  excess  of  $250  million.  Major  employers 
include  a  "big  three"  auto  maker,  a  large  steel  fabricator 
and  a  large  ship  building  firm. 

4.09  The  present  city  population  is  approximately 
82,000,  with  Lorain  County  having  276,000.  A  rich  mix 
of  ethnic  groups,  including  persons  from  northern  and  eastern 
Europe,  hispanic  cultures  and  of  Af ro-american  origin, 
reside  in  the  area. 

4.10  Significant  Resources  and  Issues  -  A  number  of 
resources  and  issues  have  been  designated  as  significant 
following  an  evaluation  of  physical  biological  and  socio¬ 
economic  factors  in  the  study  area.  Included  in  the  latter 
group  are  quality  of  life  factors  such  as  condition  and  value 
of  housing  and  recreation.  These  significant  resources  and 
issues  are  discussed  in  the  following  sections. 

4.11  Property  Values  -  1970  census  data  indicated  that 
an  average  prooertv  in  the  studv  area,  house  and  lot,  wac 
valued  between  $10,000  and  $12,750.  Present  values  for 
study  area  housing  are  estimated  to  range  between  $40,000- 
$70,000.  Data  from  the  City  of  Lorain  indicates  that 
approximately  45  lakefront  parcels  are  occupied  within  the 
study  area.  Using  average  figures,  the  total  value  of 
these  occupied  properties  is  about  $2,000,000. 

4.12  Business -Indus trial  Activity/Employment  -  Lorain 
due  to  its  location  at  a  juncture  between  lake,  rail  and 
highway  systems  and  other  lesser  factors,  had  developed 

a  diverse  business-industrial  base.  On  the  average,  plants 
in  the  city  employ  over  24,000  workers  with  an  annual 
payroll  in  excess  of  $250  million. 


4.  13  The  city  has  been  a  major  port  for  a  considerable 
period.  It  has  facilities  for  shipping  and  receiving 
bulk  cargo  such  as  iron  ore,  coal,  and  gypsum.  A  nearly 
complete  multi-million  dollar  pelletized  iron  ore  terminal 
is  now  operating  in  the  port.  Vessels  up  to  1,000  feet  in 
length  can  be  handled  at  this  facility.  A  major  ship 
building  firm  is  located  on  the  Black  River,  just  upstream 
of  the  main  commercial  docks.  Repair  and  winter  shelter 
for  lake  carriers  is  provided  at  several  points  along  the 
river  as  well.  The  economic  dependance  of  the  city  upon 
the  port  is  evident  in  that  an  average  of  over  7  million 
tons  of  iron  ore  are  moved  through  Lorain  each  year.  Up¬ 
wards  of  15,000  persons,  both  in  and  surrounding  Lorain  are 
dependent  upon  this  vital  commerce. 

4.14  Industrial  activity  includes  the  manufacturing 
of  steel  pipe,  ships,  automative  components  and  vehicles, 
chemicals,  building  materials  and  electronic  equipment. 

Lorain  has  a  diversified  employment  base  due  to  the  existence 
of  over  55  manufacturing  plants.  The  largest  single  em¬ 
ployer  in  the  area  is  a  major  auto  maker  with  8,000  to  9,000 
employees,  in  two  plants.  A  major  steel  plant  is  second 
with  7,500  to  8,000  employees.  A  third  firm,  a  builder  of 
bulk  cargo  ships,  also  employees  a  large  number  of  Lorain 
residents . 

4.15  Both  primary  metals  and  transportation  manufactur¬ 
ing,  employing  over  one  third  of  the  total  county  work 
force,  are  not  anticipated  to  gain  in  absolute  employment 
over  the  next  20  to  30  years,  according  to  Northeast  Ohio 
Demographic  and  Economic  Projections  1970-2020.  Employment 
in  Lorain  County  has  expanded  at  a  moderate  rate  and  is 
estimated  to  reach  91,350  by  the  end  of  1980.  Manufactur¬ 
ing  is  expected  to  continue  as  a  dominant  factor  in  local 
employment  beyond  the  turn  of  the  century. 

•  4.  16  Archaeological  and  Historical  Resources  -  In  order 
to  assess  the  impacts  of  the  proposed  plans  on  significant 
cultural  resources,  the  18  March  1980  edition  of  the  National 
Register  of  Historic  Places  and  all  subsequent  revisions 
were  consulted.  While  several  properties  were  listed  for 
the  city  of  Lorain,  only  one,  the  Lorain  Lighthouse,  is 
located  in  close  proximity  to  the  Environmental  Impact  Area 
of  this  study.  This  structure  will  sustain  no  direct  impacts 
as  a  result  of  this  study,  but  may  be  subjected  to  visual 
impacts  resulting  from  nearby  construction.  Based  on  a  cul¬ 
tural  resources  report  completed  for  the  area  in  1975  entitled: 
Inventory  of  Cultural  Resources:  Diked  Disposal  Site  No.  7,  Lorain, 
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Harbor,  Ohio,  by  Dr.  Don  Drag oo,  there  are  no  potentially 
significant  sites  which  would  be  impacted  by  any  of  the 
project  alternatives.  This  report  is  contained  in  the 
Cultural  Resources  Appendix  No.  6.  In  addition,  the  Region¬ 
al  Archaeological  Preservation  Officer,  in  Cleveland,  has 
stated  that  no  known  archaeological  sites  exist  in  or  ad¬ 
jacent  to  the  study  area. 

4.  17  Residential  Environment  -  The  predominant  type  of 
housing  in  the  area  is  single  family,  multi-level,  frame 
dwellings.  Much  of  it  dates  from  the  period  of  World  War 
I  through  the  mid  1920 's.  Property  values  generally  in¬ 
crease  from  west  to  east  in  the  study  area.  The  condition 
of  structures  varies  widely. 

4.18  About  25-50  percent  of  the  housing  is  renter 
occupied.  Rents  range  from  about  $175/month  to  over 
$250/month.  About  11%  of  the  residents  were  reported  to 
be  below  the  poverty  level  in  1976.  Median  1970  income 
was  reported  at  $8116.  The  majority  of  residents  are  be¬ 
tween  18  and  65  years  old;  about  10  percent  are  classified 
as  senior  citizens. 

4.19  Recreation  -  Lorain  area  recreational  and  open 
space  availability  is  generally  lower  than  standards  pro¬ 
posed  by  the  National  Recreation  and  Park  Association  for 
a  city  of  the  size  of  Lorain.  Mid  1970  's  figures  indicate 
that  the  region  lacks  over  200  acres  of  leisure  and  open 
space.  Therefore,  lakeshore  areas  can  be  expected  to  have 
considerable  value  as  places  for  present  or  potential  re¬ 
creational  activity. 

4.20  Lake  related  leisure  time  activities  are  an  im¬ 
portant  element  in  the  Lorain  recreational  picture.  Pleasure 
boating,  fishing,  swimming,  walking,  and  running  activities 
are  commonly  observed  on  or  near  the  lakeshore.  A  shortage 
of  public  fishing  piers  exists  in  the  area.  As  a  result, 

a  number  of  structures  such  as  the  dike  disposal  area, 
east  shore  arm,  and  groins  located  in  Century  Park  are 
utilized  by  the  general  public.  Residents  also  use  privately 
owned  and  built  seawall  structures  for  fishing.  These 
structures  are  used  to  observe  harbor  and  lake  activities 
as  well. 

4.21  Approximately  3,000  small  boats  were  registered  in 
Lorain  during  the  mid  1970's.  The  port  authorities  have 
indicated  that  the  needs  of  such  crafts  and  their  operators 
are  of  concern.  Marina  development  plans  have  been  formu- 
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lated  and  additional  planning  activity  is  taking  place 
at  present. 

4.22  City  parks  and  recreation  officials  have  indicated 
that  recreational  swimming  activities  have  shifted  from 
the  study  area.  A  swimming  facility  located  at  Longfellow 
Park  is  heavily  used  by  local  swimmers.  The  pool  has 
taken  the  place  of  the  local  beaches  as  a  focus  for  swimm¬ 
ing  and  sunning  activities.  The  presence  of  lifeguards 

at  the  pool  and  the  absence  of  them  on  the  beach  may  be 
factors  in  the  shift.  Greatly  improved  water  quality  at 
the  pool  is  undoubtedly  another  major  consideration  in  the 
move  from  lake  to  pool  swimming  activity. 

4.23  Access  to  much  of  the  shoreline,  in  the  study 
area,  is  limited  by  residents  who  have  posted  the  beaches 
behind  their  property. 

4.24  Wetlands  and  Water  Quality  -  No  wetland  areas 
are  located  in  the  study  area.  The  water  quality  of  Lake 
Erie  is  generally  regarded  as  degraded. 

4.25  Endangered  Species  -  No  species  on  the  U.S.  Fish 
and  Wildlife  Service's  list  of  endangered  and  threatened 
wildlife  and  plants (28),  or  on  the  Ohio  Department  of 
Natural  Resources'  list  of  endangered  wild  animals (19)  occurs 
in  or  near  the  study  area. 

4.26  Benthic  Community  -  In  the  shallow  waters  near  the 
study  area,  the  bottom  sediments  are  composed  of  a  mixture 
of  clays,  organic  silts,  sand  and  rock  fragments,  with 
fine  material  (clays  and  silts)  predominant  (9) (26) . 

4.27  The  benthic  fauna  is  dominated  by  sludgeworms  of 
the  genus  Limnodrilus  (Oligochaeta :  Tubificidae)  and  by 
fly  larvae  and  pupae  of  the  genera.  (Chironomus  and 
Proc  tidius  (Chironomidae) .  Also  present  are  the  finger¬ 
nail  clams  Sphaerium  and  Pisidium  (Heterodonta :  Sphaeridae) , 
the  flatworms  Dugesia  (Turbellaria :  Planariidae) ,  the 
amphipods  Crangonyx  and  Gammarus  (Gammaridae) ,  the  Oligo- 
chaete  Branchiura,  and  the  leech  Helobdella  (Hirudrinea: 
Glossiphoniidae) (9) (26) . 

4.28  The  abundance  of  benthic  fauna  is  moderately  high, 
with  total  organism  density  on  the  order  of  several  thousand 
per  square  meter,  but  not  as  high  as  in  Lorain  Harbor,  where 
density  is  on  the  order  of  several  tens  of  thousands  per 
square  meter (9).  The  bottom  sediments  near  the  study  area  are 
less  polluted  than  those  in  the  harbor,  and  are  rated  as 
moderately  polluted  by  the  classification  of  Wright (9). 
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4.29  These  benthic  organisms  are  the  principal  food 
source  for  most  of  the  fish  species  that  are  common  in 
the  shallow  waters  of  the  area (6). 

4.30  Fish  -  Table  4.1  is  a  list  of  the  fishes  occurr¬ 
ing  in  the  nearshore  Lorain  area.  There  is  evidence (3) 
that  most  of  these  species  also  spawn  in  the  vicinity. 

The  most  important  species  (by  virtue  of  their  abundance 
and/or  their  importance  in  the  local  commercial  or  sport 
fishery)  likely  to  spawn  in  shallow  water  around  Lorain 
are  yellow  perch,  rainbow  smelt,  gizzard  shad,  freshwater 
drum,  white  bass,  emerald  and  spottail  shiner,  and  walleye. 
Most  of  these  species  also  inhabit  the  deeper,  offshore 
waters (30).  This  is  particularly  true  of  yellow  perch, 
gizzard  shad,  freshwater  drum,  rainbow  smelt,  and  walleye; 
the  yellow  perch  is  the  major  component  of  the  commercial 
fishery  there. 

4.31  Commercial  Fishery  -  Two  commercial  fishing  boats 
operate  out  of  Lorain  Harbor  on  a  permanent  basis.  This 
number  increases  to  as  many  as  seven  during  peak  fishing 
periods  (late  spring  and  early  fall  (7).  These  boats  take 
primarily  yellow  perch,  by  gill  net,  but  other  species 
are  taken  (Table  4.2).  The  Lorain  commercial  fishery  is 

a  moderately  important  one,  comprising,  for  example, 
approximately  13.1%  (by  dollar  value)  of  the  Ohio,  and 
2.3%  of  the  total  Lake  Erie  commercial  yellow  perch  catch 
(Table  4.2).  The  portion  of  Lake  Erie  offshore  from  Lorain 
and  vicinity  is  one  of  the  principal  commercial  yellow 
perch  areas  (20) .  The  high  rank  in  the  commercial  list 
of  more  valuable  species,  such  as  yellow  perch  and  white 
bass,  and  the  low  rank  of  less  valuable  species,  such  as 
carp  and  catfish,  make  the  Lorain  catch  (Table  4.2)  more 
valuable,  pound-for-pound ,  than  the  Lake  Erie  fishery  in 
general . 

4.32  Sport  Fishery  -  The  Lorain  nearshore  sport  fishery 
consists  primarily  of  yellow  perch,  freshwater  drum,  white 
bass,  largemouth  bass,  and  walleye.  The  best  sport-fishing 
periods  are  in  late  spring  (May-June)  and  early  fall 
(September-October ) .  Most  of  the  fishing  is  done  from 
boats  from  one-half  to  five  miles  offshore,  although  some 
fish  are  caught  from  the  breakwaters  around  the  harbor. 
Fishing  is  one  of  the  main  recreations  in  Lorain.  In 

1979  approximately  25,000  fishing  licenses  were  sold  in 
Lorain  County. (22) 


Table  4.1  Nearshore  Fishes  of  the  Lorain  Area 


Common  Name 

Al ewife8 
Carp8* 

Channel  Catfish8* 

Coho  Salmon 
Emerald  Shiner8 
Freshwater  Drum°*+ 
Gizzard  Snad8* 

Goldfish8* 

Largemouth  Bass°+ 
Quilloack8* 

Rainbow  Smelt8* 

Spottail  Shiner8 

Troutperch8 

Walleye8*+ 

White  Bass°*+ 

White  Sucker8* 

Yellow  Perch°*+ 

°Spawns  near  study  area 
Commercial  in  Lake  Erie 
+Sport  at  Lorain 


Scientific  Name 

Pomolobus  pseudoharengus 
Cypr inus  carpio 
Ictalurus  punctatus 
Oncorhynchus  kisutch 
Notropis  ather inoides 
Aplodinotus  gr  un.niens 
Dorosoma  cepedianum 
Carassius  auratus 
Micropter us  salmoides 
Car piodes  cypr inus 
Osmerus  mordax 
Notropis  hudsonius 
Percopsis  omiscomaycus 
Stizostedion  vitreum  vitreum 
Morone  chr ysops 
Catostomus  commer soni 
Perea  flavescens 
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4.  33  Waterfowl  and  Shorebirds  -  Lorain  is  located  in 
a  major  bird  migration  area.  Waterfowl  (including  both 
diving  and  dabbling  ducks)  and  shorebirds  are  moderately 
abundant  and  diverse  in  the  area.  Present  for  at  least  a 
portion  of  the  year  are  ring-billed  gulls,  herring  gulls, 
Bonaparte's  gulls,  black  ducks,  mallards,  teals,  canvas- 
backs,  mergansers,  buffleheads,  goldeneyes,  scaups,  old- 
squaws,  common  loons,  horned  grebes,  great  blue  herons, 
spotted  sandpipers  and  killdeer (16) (17) .  The  vicinity 
of  the  Black  River  is  the  prime  bird  area  in  Lorain  (8), 
but  rafts  of  ducks  are  common  in  the  offshore  waters, 
particularly  in  the  fall.  Duck  rafts  are  also  seen  near 
the  Diked  Disposal  Area  and  offshore  of  the  study  area(8). 
As  the  weather  gets  colder  in  the  early  winter,  many  of 
these  birds  move  to  the  Ohio  Edison  warm  water  discharge 
just  west  of  Lorain  Harbor. 

4.34  Gulls  are  common  in  the  harbor  area,  resting  and 
feeding  on  the  breakwaters  and  nearby  waters.  Due  to 
the  lack  of  suitable  beach  or  marsh  habitat,  the  study 
area  is  seldom  used  by  shorebirds,  but  an  occassional  gull, 
spotted  sandpiper,  or  killdeer  may  be  found  there (8). 

4.35  The  area  supports  considerable  recreationaJ  water- 
fowl  hunting  in  the  fall,  mostly  from  the  breakwaters 

near  the  harbor,  but  also  from  offshore  boats. 


EA-23 


5.  ENVIRONMENTAL  EFFECTS 

5.01  Impacts  of  the  various  structural  and  nonstructural 
alternatives  on  significant  resources  and  issues,  as 
described  in  Section  4  are  presented  here. 

5.02  Property  Values  and  Taxes  -  Structural  alternatives 
which  prevent  erosion  can  be  expected  to  increase  both  the 
value  of  lakeshore  property  and  that  of  tax  revenues.  The 
more  extensive  and  costly  alternatives  would  have  the 
greatest  impact.  Those  associated  with  less  ambitious  and 
less  effective  solutions,  such  as  the  feeder  beach  plan 
would  have  the  least  impact.  Such  variation  is  a  product 
of  the  preception  by  individuals  of  the  value  of  mitigation 
measures  in  offering  protection  to  their  property  and  thus 
increaseing  their  property  values. 

5.03  The  acquisition  alternative  would  compensate  owners 
for  the  full  market  value  of  their  property.  However, 
tax  revenues,  would  be  eliminated. 


5.04  The  nc-action  alternative  would  cause  property 
values  to  decline  in  direct  proportion  to  erosional  damages. 
Property  owners  are  not  likely  to  and  are  probably  not 
financially  able  to  invest  in  permanent  protection  measures. 

5.05  Business -Indus trial  Activity/Employment  -  The 
structural  alternatives  would  utilize  locally-available , 
commercial  building  materials  such  as  sand,  rock,  and  stone. 
The  construction  process  would  involve  some  local  labor, 
equipment,  and  fuel  supplies.  Generally,  the  more  costly 
projects  (groin  field  and  revetment)  would  have  the  most 
beneficial  effects.  However,  the  feeder  beach  plan  would 
cause  recurring  effects  due  to  periodic  sand  placement. 

5.06  The  acquisition/evacuation  and  the  no-action  al¬ 
ternatives  would  cause  negligable  impacts  upon  this 
resource  area. 

5.07  Archaeological  and  Historical  Resources  -  None  of 
the  alternatives  would  cause  effects  since  no  resource 
exists  close  enough  to  the  study  area. 

5.08  Residential  Environment  -  Should  the  non-structural 
alternative  be  selected,  evacuation  of  parcels  fronting 
the  bluff  from  approximately  800  to  2400  feet  east  of 
Colorado  Avenue  would  be  necessary. 
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5.09  The  Director  of  Community  Development,  City  of 
Lorain,  has  indicated  that  finding  replacement  housing  would 
not  be  a  difficult  process.  He  stated  that  with  two  ex¬ 
ceptions,  where  high  population  densities  exist,  much  of 
the  city  would  be  suitable  for  relocation  of  persons 
presently  residing  along  the  lakefront.  Possible  hostile 
reaction  to  moving  from  the  lakeshore  or  from  family 
homes  of  long  standing  is  likely.  It  is  reasonable  to 
speculate  that  some  individuals  would  not  readily  agree  to 
relocation  to  an  area  away  from  the  lake  or  from  a  place 
with  emotional  ties  to  the  past. 

5.10  As  relatively  abundant  replacement  housing  appears 
to  be  available,  the  acquisition/evacuation  alternative 
seems  feasible.  It  would  be  up  to  those  persons  being 
displaced  to  locate  replacement  housing.  This  would  allow 
persons  to  select  locations  within  the  city  or  elsewhere. 

With  a  wider  choice,  it's  possible  to  spread  the  effects 

of  evacuation  over  a  potentially  broader  region  and  to 
reduce  the  effect  on  any  one  particular  area. 

5.11  Some  low  level,  long  term  evacuation  should  result 
if  the  "no-action"  alternative  is  selected.  Erosion  has 
been  responsible  for  evacuations  of  lakeshore  residents  and 
subsequent  building  demolition  in  the  past.  It  is  reason¬ 
able  to  expect  that  this  will  continue  should  the  area 
remain  as  is.  Evacuation  actions  would  be  sporadic, 
leaving  empty  lots  next  to  occupied  houses. 

5.12  Construction  activities  associated  with  the  groin 
plan,  the  revetment  plan,  and  the  feeder  beach  plan  would 
cause  temporary  disturbance  to  people  dwelling  near  the 
project  site.  Most  disturbances  would  be  related  to 
vehicular  noise  and  dust  generation.  Reactions  generally 
should  be  tolerant  since  direct  gains  will  accrue  to  pro¬ 
perty  owners  from  the  project  activity.  This  is  especially 
likely  for  the  two  comprehensive  protection  measures.  The 
feeder  beach  plan  would  require  a  considerably  shorter  con¬ 
struction  period  (about  a  month) ,  but  would  recur  every 
vear  or  so.  Also,  this  Dlan  does  not  afford  the  level  of 
protection  necessary  to  completely  eliminate  erosion  damages. 

5.13  Avoidance  of  early  morning  and  late  evening  con¬ 
struction  and  of  weekend  construction  would  reduce  the 
potential  of  complaints.  Construction  vehicles  should  be 
properly  muffled. 

5.14  The  asthetics  of  the  shoreline  would  be  improved 
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by  the  revetment  plan  because  the  structure  would  replace 
many  failing  and  unsightly  protection  structures  which  had 
been  constructed  by  private  property  owners  over  many  years 
with  a  uniform  structure.  A  narrow  beach  created  by  fill 
operations  in  the  groin  plan  would  increase  the  asthetics 
of  the  shoreline  but  to  a  much  smaller  degree. 

5.15  Recreation  -  The  alternatives  which  call  for  the 
construction  of  groins  or  revetments  have  the  potential  for 
inducing  an  increase  in  water  related  recreation  in  the 
study  area  where  the  use  of  structures  as  fishing  piers 

is  made  possible. 

5.16  The  acquisition/evacuation  alternative  would 
create  opportunities  for  development  of  a  public  park. 
However,  swimming  would  be  hazardous  due  to  the  limited 
beach  area  and  the  danger  of  access  from  the  bluff. 

5.17  The  alternative  of  periodic  filling  or  no-action 
would  not  change  the  area  with  respect  to  recreation.  A 
possible  exception  would  be  usage  of  the  feeder  beach  as 
a  temporary  bathing  area. 

5.18  Wetlands  and  Water  Quality  -  There  will  be  no 
effect  upon  wetlands  since  this  resource  is  nonexistant 
within  the  study  area.  Potential  pollution  of  Lake  Erie 
waters  will  be  averted  by  using  only  clean,  approved, 
sources  of  building  materials  for  any  structural  alterna¬ 
tives.  Short  term  turbidity  would  be  caused  during  periods 
of  construction  at  the  waters'  edge. 

5.19  Endangered  Species  -  There  will  be  no  effects 
upon  endangered  species  since  none  are  found  in  or  near 
the  study  area. 

5.20  Benthic  Community  -  Effects  of  Feeder  Beach  Plan 
in  the  localized  areas  where  sand  would  be  added  to  the 
littoral  zone, one  half  to  two  acres  of  existing  benthic 
community  will  be  covered  periodically,  but  temporarily. 
Repopulation  should  take  no  more  than  a  few  months,  since 
most  of  the  affected  organisms  can  either  burrow  up 
through  the  new  sediment  or  recolonize  from  surrounding 
areas (23).  Areas  downdrift  from  the  fill  sites  will 
experience  progressively  less  severe  burial  as  the  sand  is 
distributed  in  a  natural  fashion. 

5.21  The  feeder  beach  plan  should  result  in  the  replace¬ 
ment  of  existing  littoral  sediment  with  more  sandy  sediments, 


Most  of  this  replacement  will  be  below  the  water  line,  but 
some  sandy  beach  above  the  water  line  should  be  created. 

Here,  the  existing  benthic  community  will  probably  be 
largely  eliminated.  Below  the  water  line,  the  coarser 
sediments  should  cause  the  benthic  community  to  show  some 
decrease  in  the  now-dominant  oligochaetes ,  and  some 
increase  in  amphiopods,  sphaeriid  clams,  and  chironomids 
is  possible.  These  changes  would  result  in  a  community 
generally  considered  characteristic  of  a  less  polluted 
bottom  than  currently  exists.  It  should  be  noted,  however, 
that  such  changes  will  probably  not  be  profound  and  will 
be  limited  to  the  very  nearshore  area. 

5.22  Effect  of  Groin  System  with  Fill  Plan  -  The 
construction  of  four  groins,  270  feet  long  and  averaging 
90  feet  wide,  will  cover  approximately  two  acres  of 
existing  benthic  areas  with  rock  rubble,  and  most  of  the 
associated  benthic  community  will  probably  be  lost.  Counter¬ 
acting  this  is  the  fact  that  the  hard  surfaces  of  the  rock 
rubble  will  provide  an  area  for  attachment  and  growth  by 
aquatic  vegetation  (cladophora)  and  invertebrates  such  as 
amphipods  and  dragonfly,  mayfly  and  damselfly  nymphs. 

5.23  This  alternative  should  create  approximately  2.5 
acres  of  sandy  beach  which  will  mostly  eliminate  the  benthic 
community  in  that  area.  Approximately  10  acres  below  the 
water  line  will  become  sand-dominated,  with  the  potential 
benthic  community  changes  mentioned  in  paragraph  5.21, 

Effects  of  Feeder  Beach. 

5.24  Effect  of  the  Revetment  Plan  -  The  construction  of 
a  2000 -foot  revetment  will  cover  approximately  2.5  acres 

of  existing  very  shallow  water  benthic  community.  As  with 
the  groin  field  alternative  the  associated  loss  of  benthic 
community  will  be  at  least  partially  offset  by  the  provis¬ 
ion  of  new  aquatic  vegetation  and  invertebrate  habitat 
on  the  underwater  part  of  the  revetment. 

5.25  This  alternative  is  expected  to  create  little,  if 
any,  new  beach  area  and  would  not  have  much  effect  on 
shallow  water  sediments  or  organisms. 

5.26  Effect  of  the  Land  Acquisition  Plan  -  Little 
impact  should  occur  except  that  continued  erosion  would 
create  more  shallow  water  habitat. 
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Fish 


5.27  Effect  of  The  Feeder  Beach  Plan  -  Fish  that  are 
present  in  the  immediate  area  will  be  driven  away  tempo¬ 
rarily  by  the  dumping  of  sand.  They  should  return  within 
a  few  hours (23) . 

5.28  The  potential  is  greater  for  an  impact  on  fish 
spawning  in  the  localized  area  of  sand  dumping.  Most  of 
the  nearshore  fishes  of  the  Lorain  area  spawn  in  shallow 
water  (Table  5.1),  although  it  is  not  known  which  of  these 
spawn  in  the  study  area.  Sudden  deposition  of  large  amounts 
of  sand  would  disruptspawning  activity.  In  addition,  most 
of  the  local  fish  species  lay  their  eggs  on  the  bottom 
(Table  5.1),  and  eggs  buried  by  sand  would  probably  suffer 
very  high  mortality ( 23 ) .  Although  reproductive  activity 

by  some  of  these  fish  species  occurs  at  most  times  of 
spring  and  summer,  almost  all  the  abundant  or  important 
species,  including  yellow  perch,  spawn  in  the  spring 
(April-May)  (Table  5.1).  Confining  beach  nourishment  to 
other  times  of  the  year  would  greatly  reduce  the  potential 
for  impacts  on  spawning.  Even  if  this  is  not  feasible, 
the  impact  on  fish  populations  would  probably  be  slight  as 
long  as  sand  is  dumped  in  a  small  area. 

5.29  Since  most  of  the  fish  found  in  the  study  area 
feed  on  benthic  invertebrates  during  at  least  part  of  their 
lives (6) (23),  any  effect  of  beach  nourishment  on  the  benthic 
community  could  have  an  indirect  effect  on  fish  populations. 
The  most  important  potentially  affected  fish,  the  yellow 
perch,  has  been  shown  to  be  very  flexible  in  its  feeding 

(23)  and  would  probably  simply  continue  feeding  on  an  altered 
benthic  community.  It  seems  reasonable  that  many  of  the 
other  fish  species  have  a  similar  flexibility  of  diet,  thus 
reducing  the  impact  of  changes  in  benthic  fauna  on  fish 
populations . 

5.30  Effect  of  Groin  System  with  Fill  Plan  -  During 
the  construction  period,  increased  turbidity,  noise, and 
general  disturbance  will  temporarily  drive  most,  but  pro¬ 
bably  not  all,  fish  from  the  construction  area.  Fish  would 
be  expected  to  reinhabit  the  area  after  construction  ceases. 

5.31  The  groins  would  cover  approximately  2  acres  of 
bottom  that  are  probably  now  used  by  fish  for  feeding  and 
spawning.  However,  the  rock  rubble  of  the  groins  and  the 
associated  aquatic  vegetation  and  invertebrate  fauna  will 
provide  new  food  and,  perhaps  more  important,  shelter  for 
fish. 


Table  5.1  -  Spawning  and  Feeding  Ecology  of  Common  Nearshore  Lorain  Fishes 
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5.32  It  is  well  known  that  artificial  reefs  in  marine 
habitats  attract  large  numbers  of  fish  and  enhance  fishing 
(1) .  Few  such  reefs  have  been  built  in  the  Great  Lakes, 
but  the  effect  on  fish  is  expected  to  be  similar(21).  In 
fact,  a  concrete  and  rock  rubble  diked  disposal  area  in 
Maumee  Bay,  Lake  Erie,  has  been  shown  to  attract  significan 
numbers  of  white  bass,  gizzard  shad,  freshwater  drum, 
channel  catfish,  and  carp(2).  Yellow  perch  and  largemouth 
bass  also  have  a  strong  affinity  for  cover  and  would  be 
expected  to  be  attracted  by  such  structures ( 21) . 

5.33  In  regard  to  the  effect  of  a  groin  field  on  fish 
spawning,  the  groins  would  increase  the  amount  of  suitable 
spawning  area  for  species  that  lay  their  eggs  on  hard 
substrates.  This  includes  walleye,  which  were  shown  to 
use  the  Maumee  Bay  dike  for  spawning (2),  and  other  hard- 
bottom  spawners  (white  bass,  black  bass,  trout-perch,  white 
sucker)  might  be  expected  to  respond  similarly.  Species 
that  do  not  spawn  on  hard  substrates  (Table  5.1)  would 
experience  a  loss  of  spawning  area,  but  the  remaining  soft- 
bottom  area  would  probably  be  sufficient  as  spawning  space 
seems  unlikely  to  be  limiting  for  these  species. 

5.34  Groin  field  construction,  with  the  resulting  noise 
high  water  turbidity,  and  general  disturbance,  would  drive 
fish  out  of  the  area  and  could  potentially  disrupt  local 
spawning.  If  construction  were  confined  to  months  other 
than  April  and  May,  the  potential  for  such  as  impact  would 
be  substantially  reduced. 

5.35  Again,  any  indirect  effects  of  changes  in  shallow 
water  sediments,  through  effects  on  the  benthic  community 
on  fish  populations  would  probably  be  largely  mitigated 

by  flexibility  in  fish  feeding. 

5.36  In  summary,  the  building  of  rock  rubble  groins 
would  probably  attract  a  variety  of  fish  species  and  result 
in  improved  sport  fishing,  at  least  in  the  vicinity  of 

the  groins.  In  the  unlikely  occurrence  that  building  the 
groins  had  a  negative  impact  on  fish  populations,  this  im¬ 
pact  would  probably  be  very  local  and  not  important  to 
fish  in  the  Lorain  area  in  general. 

5.37  Effect  of  Revetment  Plan  -  The  construction  of  a 
revetment  would  put  rock  rubble  over  approximately  2.5 
acres  of  existing  bottom  in  very  shallow  water,  some  of 
which  is  probably  used  by  fish  for  feeding  or  spawning. 
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The  counteracting  provision  of  shelter  and  spawning 
and  feeding  area  by  the  rock  rubble  that  was  mentioned 
above  in  discussing  the  effect  of  the  groin  field  alter¬ 
native  would  also  apply  to  the  revetment  alternative.  In 
addition,  a  revetment:  would  have  less  effect  than  a  groin 
field  on  the  nature  of  the  shallow  water  sediments  in  the 
area.  Therefore,  the  net  impact  of  a  revetment  on  fish 
populations  should  be  negligible  or  slightly  positive, 
with  the  possibility  of  improved  fishing  very  locally. 

5.38  Again,  to  minimize  the  disruption  of  fish  spawning 
construction  should  not  occur  during  the  spring. 

5.?°  Effect  of  Land  Acquisition  Plan  -  No  notice¬ 
able  impacts  upon  fish  are  expected  from  this  alternative. 

5.40  Summary  of  Commercial  Fishery  Impacts  -  None  of 
the  alternatives  is  likely  to  impact  the  local  commerical 
fishery.  The  commercial  fishery  is  located  almost  com¬ 
pletely  offshore.  Any  effect  on  fish  populations  will 
occur  only  in  the  shallowest  nearshore  water  and  will  be 
restricted  to  the  near  vicinity  of  the  study  area.  Wider 
effects,  such  as  that  of  increased  spawning  habitat  on 
local  populations  of  some  species,  are  likely  to  be  insig¬ 
nificant.  A  revetment  or  groin  field  probably  could  not 
attract  enough  fish  from  offshore  to  affect  commercial 
fishing. 


Waterfowl  and  Shorebirds 

5.41  Effect  of  the  Feeder  Beach  Plan  -  The  development 
of  a  more  suitable  beach  habitat  in  the  area  should  in¬ 
crease  use  of  the  area  by  shorebirds  such  as  gulls,  sand¬ 
pipers  and  killdeer. 

5.42  Effect  of  Groin  System  with  Fill  Plan  -  Since 
herring  gulls  and  ring-bill  gulls  now  use  existing  break¬ 
waters  at  Lorain  for  resting  and  feeding,  it  is  likely  that 
the  same  species,  and  possibly  other  shorebirds,  will  make 
similar  use  of  any  groins  that  are  constructed.  The 
slight  improvement  of  the  beach  habitat  expected  to 
result  from  this  alternative  should  increase  use  of  the 
area  by  shorebirds. 

5.43  Effect  of  Revetment  Plan  -  Gulls  will  probably  use 
the  revetment  for  resting  and  feeding. 

5.44  Effect  of  Acquisition  Plan  -  Some  in¬ 
crease  in  use  of  the  evacuated  land  by  terrestrial  birds 
may  result  from  implementation  of  this  plan. 
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6 .  PUBLIC  INVOLVEMENT 


6.01  The  public  involvement  program  has  included  a 
public  workshop,  a  public  meeting,  and  continued  informa¬ 
tional  exchanges  with  principal  governmental  and  private 
organizations.  The  public  involvement  program  was  designed 
to  coordinate  study  efforts  with  organizations  having  re¬ 
gulatory  or  administrative  interest  in  the  study,  and 
with  individuals  being  directly  affected  by  study  decisions. 

6.02  Coordination  by  letter  or  telephone  has  included 
governmental  agencies  at  the  Federal,  state,  regional, 
county,  and  city  levels.  A  complete  listing  is  located 
in  Appendix  3. 

6.03  The  public  workshop  was  held  in  March  of  1980,  to 
inform  the  public  of  the  study  initiation.  The  public 
meeting  held  in  September  of  1980  was  to  divulge  tentative 
study  results  to  the  public  and  incorporate  their  input 
into  the  study  planning. 

6.04  The  public  involvement  program,  public  views  and 
responses,  and  pertinent  correspondence  are  contained  in 
Appendix  3.  Written  responses  have  been  few,  and  agencies 
generally  have  expressed  preliminary  opinions  that  little 
adverse  environmental  impacts  would  occur  from  implementation 
of  study  alternatives.  After  report  distribution,  expected 
written  responses  probably  will  confirm  preliminary  views. 
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7.  INDEX  REFERENCES  AND  APPENDIXES 

7.01  An  index,  list  of  references  and  appendixes 
is  shown  in  Table  7.1.  The  purpose  of  the  table  is  to 
provide  the  reader  with  an  alphabetized  subject  index 
with  references  to  the  EA,  Main  Report,  and  Report  Appen¬ 
dixes  for  each  subject.  Specific  significant  resources 
are  alphabetized  by  subject  under  that  heading. 
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PROBLEM  IDENTIFICATION 

INTRODUCTION 

The  physical  features  of  Lorain  Harbor,  Ohio  are 
presented  in  figure  1-1.  The  Corps  of  Engineers'  Diked 
Disposal  Area  shown  was  constructed  between  August,  1976 
and  September,  1977.  Construction  on  the  Spending  Beach 
Revetment  was  started  in  June,  1977  and  completed  in 
November,  1977. 

Subsequent  to  the  completion  of  the  dike  structure 
and  the  spending  beach,  local  residents  east  of  these 
structures  began  noticing  "excessive"  erosion  of  the  shore¬ 
line  fronting  their  properties  and  attributed  this  erosion 
to  the  presence  of  the  dike  structure.  On  July  19,  1979, 
then  mayor  Joseph  Zahorec  wrote  a  letter  to  the  Corps  of 
Engineers,  Buffalo  District  requesting  a  "study  to  determine 
the  direct  cause  of  this...  severe  erosion  condition." 

Section  111  proceedings  were  instituted  with  a  Recon¬ 
naissance  report  on  October  26,  1979  to  determine  the 
culpability  of  the  diked  structure  in  the  erosion  occurring 
along  the  shoreline  east  of  Colorado  Avenue.  The  findings 
of  that  report  released  on  Februar;  13,  1980  was  that  the 
Federally  constructed  Dike  Disposal  structure  had  not 
instituted  erosion  on  the  shores  to  the  east,  but  had 
contributed  to  the  acceleration  of  a  natural  condition  of 
erosion  and  bluff  recession. 

The  objective  of  this  Section  111  report  is  to 
determine  the  exact  nature  and  magnitude  of  this  contribu¬ 
tion  to  erosion  and  develop  alternatives  for  mitigation  of 
the  portion  of  erosion  attributable  to  the  Federal 
Navigation  Works  -  Diked  Disposal  Structure. 

PRIOR  STUDIES 

Prior  reports  pertinent  to  this  Section  111  study  are 
summarized  below. 
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House  Docui:^nt  No.  229,  Gird  Congress,  "Appendix 
VIII,  Ohio  Shoreline  of  Lake  Erie  Between  Vermilion 
and  Sheffield  Lake  Village,  Beach  Erosion  Control 
Study. "  This  August  1949  report  was  prepared  by 
the  U.S.  Army  Corps  of  Engineers,  Buffalo  District, 
submitted  through  higher  authority  for  review, 
and  printed  as  above  indicated  U.S.  Congressior-1 
House  Document.  Table  1  of  that  report  lists  the 
printed  documents  relating  to  improvements  of 
Lorain  Harbor  from  1897  to  1949.  Since  these  are 
not  related  to  the  Construction  of  the  Dike 
Structure  they  are  not  included  here.  The  follow¬ 
ing  quotes.  Paragraph  84,  of  the  report  regarding 
shore  erosion  east  of  Lorain  Harbor: 

"Immediately  east  of  the  east  pier  at  Lorain  Harbor, 
erosion  has  been  active  over  the  entire  period  of 
record.  In  1907  the  Federal  Government  placed  a 
stone  and  brush  mattress  at  the  inner  end  of  the 
east  pier  to  prevent  a  breach  from  the  lake  into 
the  river.  The  city  of  Lorain  received  a  permit 
in  1912  to  dump  all  maintenance  dredging  material 
from  the  Black  River  close  to  shore  in  the  area 
east  of  the  pier,  and  continued  this  up  to  1917. 

In  1931-32,  400,000  cubic  yards  were  pumped  onto 
shore  between  the  pier  and  Colorado  Avenue  during 
deepening  operations  in  the  outer  harbor.  Many 
shore  protection  structures  have  been  built  in 
the  area,  and  private  property  owners  and  the  city 
have  dumped  an  unknown  amount  of  material  over  the 
bank  in  an  attempt  to  halt  erosion.  In  1943  the 
city,  in  an  attempt  to  halt  erosion  just  west  of 
Arkansas  Avenue,  dumped  broken  concrete  paving 
and  bricks  into  a  cove  where  it  remained  for  3 
years.  A  northeast  storm  removed  it  from  the  cove 
and  distributed  it  in  this  area  for  the  present 
and  the  city  intends  to  continue  dumping  material 
at  this  point. " 

January  22,  1970,  Section  111  Report  by  U.S.  Army 
Corps  of  Engineers,  Buffalo  District,  entitled 
"Investigation  of  Effects  of  East  Breakwater 
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Shorearm  at  Lorain  Harbor,  Ohio  on  Adjacent  Shore." 
This  January  1970  report  was  instituted  because  of 
claims  from  residents  east  of  the  Shorearm  that  it 
was  causing  increased  erosion  in  that  area.  The 
following  quotes  Paragraph  16  of  the  report  re¬ 
garding  the  findings  and  conclusion  of  the  study: 

"In  view  of  the  facts  and  evidence  presented 
herein  it  is  apparent  that  the  U.S.  East  Breakwater 
Shorearm  is  not  responsible  for,  and  its  construc¬ 
tion  has  not  increased,  the  erosion  of  the  shore 
along  Lakeside  Avenue.  Although  the  rate  of 
erosion  may  be  accelerated  beyond  that  which  was 
occurring  immediately  prior  to  the  construction 
of  the  shorearm  the  increased  erosion  is  a  natural 
result  of  the  near-record  lake  levels  that  have 
been  experienced.  Further  study  of  the  problem 
with  a  view  to  adoption  of  a  Federal  project  for 
prevention  or  mitigation  of  damages  due  to  the 
effect  of  the  breakwater  is  not  recommended." 

3 .  "Design  Analysis  for  Spending  Beach  Section  of 

Dike  Disposal  Area,  Lorain  Harbor,  Ohio",  a  report 
prepared  in  June  1975  by  Parsons,  Brinckerhof f , 
Quade  &  Douglas,  Inc.  for  the  U.S.  Army  Corps  of 
Engineers,  Buffalo  District.  Page  33  of  this  re¬ 
port  discusses  the  effect  of  the  dike  disposal 
structure  on  shoreline  to  the  east: 

"Additionally,  the  construction  of  the  proposed 
Spoil  Disposal  Facilities  containment  structure 
should  induce  a  quiet  longshore  (pocket)  water 
body,  consequently  increasing  deposition  of  sus¬ 
pended  materials  and  or  debris  on  the  beach  and 
between  the  containment  structure  and  the  beach. 

To  protect  the  entire  privately  owned  shoreline 
or  any  part  thereof  from  natural  storm  attack, 
during  this  period  of  high  lake  stages  and 
consequential  unstable  beach  profile  condition, 
is  unwarranted.  Moreover  since  it  has  been 
previously  discussed  and  will  be  further  demon¬ 
strated  in  the  following  section,  the  proposed 
Spoil  Disposal  Facility  will  offer  substantial 
protection  to  the  shoreline  from  storm  waves 
arising  out  of  the  northwest  and  north." 
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Section  111  Reconnaissance  Report  on  Shores  East 
of  Diked  Disposal  Area,  Lorain  Harbor,  Ohio  pre¬ 
pared  in  February  1980  by  Tetra  Tech,  Inc.  for  the 
U.S.  Army  Corps  of  Engineers,  Buffalo  District. 

The  conclusion  from  that  report  is  as  follows: 

"Based  on  this  preliminary  study,  it  is  concluded 
that  the  Dike  Disposal  Area  has  not  caused  the 
erosion  problem  experienced  by  the  shore  east  of 
Lorain.  Natural  erosion  and  bluff  recession  has 
been  the  historical  condition  of  this  shore.  The 
Dike  Disposal  structure  has,  however,  contributed 
to  some  degree,  an  impact  which  may  accelerate 
this  natural  condition." 

DATA  AND  ALALYSIS 


The  following  sections  present  the  data  which  was 
assembled,  updated  and  analyzed  to  determine: 

1.  the  possible  cause  of  erosion  along  the  study 
shoreline; 

2.  the  impact  of  the  dike  disposal  structure  on 
shoreline  erosion;  and 

3.  the  extent  of  erosion  attributable  to  the  dike 
disposal  structure  and  natural  forces. 

For  historical  perspective,  figures  1-2  and  1-3 
present  the  shoreline  east  Lorain  Harbor  for  the  years 
1865,  1918,  1921,  1934  and  1944. 
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Figure 


Wind 


The  wind  affects  the  project  site  only  by  exerting 
its  influence  on  the  surface  of  Lake  Erie  to  create  waves 
which  are  the  prime  erosive  force  on  the  shoreline. 

Wind  data  for  the  study  area  was  obtained  from  U.S. 

Coast  Guard  data  at  Lorain  Harbor,  Ohio  for  the  period 
1938  thru  1971.  This  data  shows  no  predominance  of  wind 
from  any  particular  direction,  although  there  is  a  slight 
favor  of  winds  from  the  West  vs.  winds  from  the  East. 

There  is  also  a  slight  favor  of  the  higher  wind  speeds 
(25  mph  and  over)  from  the  Northwest  and  West  directions 
over  those  from  the  Northeast.  These  factors,  are  enough 
to  overcome  the  inconsistency  of  fetch  lengths  (approx. 

70  miles  to  the  Northwest  vs.  approx.  200  miles  to  the 
Northeast)  to  produce  the  highest  deep  water  wave  heights 
from  Western  approach  quadrants. 

Nearshore  waves  from  the  Northwest  thru  West  approach 
angles  are  shielded  (see  page  1-64)  from  reaching  portions 
of  the  study  shoreline  by  the  dike  disposal  structure.  It 
is  this  inequality  of  wave  incidence  on  the  study  shoreline 
which  produces  an  inbalance  of  littoral  forces  and  eventu¬ 
ally  contributes  to  natural  erosion  along  the  study  shoreline. 


1-8 


WIND  DIAGRAM  FOR  LORAIN  HARBOR,  OHIO 

NOTES 


■■  INDICATES  DURATION  FOR  ICE-FREE  PERIOD  (MAR.  TO 
DEC.  INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

ddl  INOICATES  DURATION  FOR  ICE  PERIOD  (JAN.  TO  FEB 
INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

'"V/  INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT 
OCCURRING  DURING  ICE-FREE  PERIOD. 

INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT  OCCURR¬ 
ING  DURING  COMBINED  ICE  ANC  ICE-FREE  PERIODS 

FIGURES  AT  ENDS  OF  BARS  INDICATE  PERCENT  OF 
TOTAL  WIND  DURATION  FOR  ICE-FREE  PERIOD  AND  COMBINED 
ICE-FREE  AND  ICE  PERIODS,  RESPECTIVELY  . 

WINO  DATA  BASED  ON  RECORDS  OF  THE  U.S.  COAST 
GUARD  AT  LORAIN  HARBOR,  OHIO  FOR  PERIOD  l  JAN.  1938-31  DEC. 197  I 


Figure  1-4  WIND  DIAGRAM 
(FROM:  U.S.A.E.D,  Buffalo 
Drawing  No.  76-LOD-l/l 
dated  3-30-76) 
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Waves 


Design  wave  criteria  for  the  areas  east  of  the  dike 
disposal  structure  were  calculated  using  "Design  Wave 
Information  for  the  Great  Lakes''  to  estimate  extreme  waves 
in  deep  water  off  Lorain.  To  determine  what  changes  occur 
in  these  waves  as  they  approach  shore,  the  irregular  wave 
theory  developed  by  Goda  and  reported  in  two  CERC  papers 
was  utilized. 

The  calculations  are  presented  in  the  following  pages 
A  10  year  return  interval  deep  water  wave  height  of  9.8  ft 
is  considered  to  be  the  extreme  estimate  used  for  design 
purposed  in  this  study. 
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Lake  Levels 

Fluctuations  in  lake  level  may  alter  shoreline  condi¬ 
tions  extensively.  The  International  Great  Lake  Datum 
( IGLD)  for  low  water  for  Lake  Erie  has  been  established  as 
568.6  feet.  The  mean  elevation  of  the  lake  surface  for  the 
period  1860  to  1977  has  been  570.36  feet  or  1.76  feet  above 
low  water  datum.  In  addition  to  annual  and  seasonal  fluc¬ 
tuations,  cycles  of  high  and  low  stages  (as  related  to 
either  the  IGLD  or  the  average  lake  level  for  the  past  117 
years),  extend  over  periods  of  several  years  with  no 
historically  consistent  pattern. 

Currently,  the  lake  stage  appears  to  be  declining  from 
the  highest  lake  stages  ever  recorded  in  1973.  The  pre¬ 
dike  period  1973-1978,  which  was  marked  by  the  highest  lake 
levels  on  record,  was  excluded  from  bluff  recession  analysis 
because  of  its  presumed  unfair  bias  toward  excessive  erosion 
rates  caused  by  high  lake  levels,  (see  page  1-33)  Instead, 
the  period  1937  to  1973  was  used  as  representative  of  long 
term  pre-dike  conditions  because  it  covered  periods  of  high 
and  low  lake  stages.  In  the  two  years  (1978-1980)  since 
dike  construction,  the  post  dike  bluff  recession  rates 
were  found  to  be  slightly  higher  than  the  long  term  average 
rate  over  the  period  1937-1973.  Without  a  comparable  post 
dike  period  of  low  lake  stage  it  is  impossible  to  tell 
how  much  of  the  post  dike  bluff  recession  is  related  to 
lake  stage  and  how  much  is  attributable  to  the  dike  dis¬ 
posal  structure. 

Two  tables  on  the  following  pages  provide: 

1.  Monthly  and  annual  average  elevations  of  the  lake 
at  Cleveland,  Ohio  based  upon  30  years  of  U.S. 
Department  of  Commerce  NOAA  data. 

2.  A  summary  of  the  above  data  in  terms  of  annual 
averages  and  variance  from  the  IGLD. 


U.  S.  DEPARTMENT  OF  COMMERCE  MONTHLY  AND  ANI-t  JAL  AVERAGE  ELEVATIONS, 
NGAA  -  NOS  ROCKVILLE,  MARYLAND  WATER  LEVELS  1M  FEET,  1GLO  USES) 
GREAT  LAKES  WATER  LEVELS,  C3314 
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MEAN  AND 

DATE 

VARIANCE  LAKE  LEVEL 

1968  to  1979 

MEAN  ELEVATION 

IGLD*  Feet 

DATA 

VARIANCE  FROM 
IGLD*  Feet 

Annual 

1968 

570.92 

+2.32 

1969 

571.54 

+2.94 

1970 

571.10 

+2.50 

1971 

571.27 

+2.67 

1972 

571.89 

+  3.29 

1973 

572.71 

+4.11 

1974 

572.52 

+  3.92 

1975 

572.27 

+  3.67 

1976 

572.13 

+2.53 

1977 

571.24 

+2.50 

1978 

571.48 

+2.38 

1979 

'  571.55 

+2.95 

Longterm 

1860-1977 

570.36 

+  1.76 

Highest  Monthly 

Mean  =  June,  1973 

573.51 

+4.91 

Lowest  Monthly 

Mean  *  Feb.,  1936 

567.49 

-1.11 

*IGLD  =  International  Great  Lakes  Datum  (1955)  =  568.6  feet 
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Figure  1-5  is  a  graph  of  the  tabulated  NOAA  data  for 
the  period  1960  thru  1980.  Noted  on  this  graph  are  the 
lake  levels  at  the  times  of  Corps  of  Engineers  Surveys  in 
the  area  east  of  the  dike.  Also  noted  are  the  lake  levels 
which  occurred  at  the  time  aerial  photographs  were  taken 
of  the  project  area.  These  notations  on  lake  levels  are 
used  later  in  this  appendix  when  aerial  photographic 
evidence  of  beach  widths  fronting  the  bluff  are  compared 
from  year  to  year  to  develop  trends  of  accretion  or  erosion. 

A  design  Lake  Level  for  the  project  area  was  developed 
from  information  contained  in  "Standardized  Frequency  Curves 
for  Design  Water  Levels  Determination  on  the  Great  Lakes", 
U.S.  Army  Corps  of  Engineers,  Detroit,  Michigan,  December 
and  May  1979. 

The  method  used  was  to  determine  the  20  year  return 
interval  annual  mean  lake  level  for  Lake  Erie  from  the 
curve  reproduced  here  and  add  to  this  annual  mean  the  1 
year  annual  peak  rise  in  lake  level  at  Lorain  Ohio.  Since 
only  curves  for  Marblehead  and  Cleveland,  Ohio  are  presented, 
these  values  are  averaged  assuming  Lorain  is  approximately 
midway  between  them.  This  yields: 

20  year  annual  mean  Lake  Erie  level  573.05 
1  year  annual  peak  rise  (1.2  +  0 . 9) *2  =1.05 
20  year  design  peak  water  level  574.10 
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LAKE  ERIE  ELEVATION 
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Figure  1-5  Lake  Level  Fluctuations 
Lake  Erie  1960  to  1980 
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Littoral  Sediment  TransDort 


Aerial  photographs  (1937,  1951,  1974,  1978,  1979,  1930) 
showing  shore  structures  to  the  east  of  Lorain  Harbor  within 
the  study  limits  indicate  a  slight  predominance  of  east  to 
west  movement  of  littoral  materials. 

The  possible  sources  of  sediment  supply  to  the  littoral 
zone  in  the  study  area  easterly  of  Lorain  Harbor  are  from 
stream  discharge,  bluff  erosion,  and  littoral  material 
transported  into  the  area  from  shores  easterly  of  the  study 
limits.  The  Lorain  Harbor  entrance  structures  are  a  com¬ 
plete  barrier  to  longshore  sediment  transport  and  there 
is  no  sediment  supply  to  the  study  area  from  the  west, 
including  sediment  discharge  from  the  Black  River.  There 
is  no  evidence  (Carter,  1977)  that  streams  located  easterly 
of  Lorain  Harbor  supply  any  significant  quantity  of 
sediments  to  the  shore.  There  is  considerable  evidence 
and  documentation  that  the  sediment  supply  to  the  littoral 
zone  along  much  of  the  Lake  Erie  shoreline,  including  the 
study  area  and  shores  easterly  thereof,  is  derived  from 
erosion  of  the  bluff.  Since  the  bluff  composition  contains 
a  small  amount  of  medium  to  coarse  sand  (approximately 
20%),  each  cubic  yard  of  sand  composing  the  beach  and  fore¬ 
shore  zone  represents  many  times  that  amount  of  eroded 
bluff  material.  There  is  little  evidence  that  there  is  a 
large  supply  of  littoral  material  transported  into  the  studv 
area  from  the  east.  This  is  due  to  the  past  and  present 
construction  of  many  structures  to  prevent  shore  erosion 
and  littoral  movement  not  only  to  the  east  but  within  the 
study  area.  These  structures  greatly  reduce  the  supply  of 
sediment  moving  in  the  littoral  zone  from  bluff  erosion. 
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Bluff  Recession 


The  City  of  Lorain,  Office  of  Engineering,  provided 
a  street  layout  drawing  covering  the  shore  sector  from  im¬ 
mediately  east  of  the  Black  River  to  Roof  Road  whereon  the 
position  of  the  top  of  bluffline  was  shown  for  the  years 
1884,  1921,  1932  and  1944.  A  baseline  was  established  on 
the  drawing  along  the  north  side  of  Erie  Avenue  from  which 
the  distance  to  the  bluffline  for  the  four  survey  years 
was  determined.  To  this  map,  the  Corps  of  Engineers'  1980 
survey  bluffline  was  fitted  as  a  comparison  to  the  bluff¬ 
lines  of  previous  years.  Because  of  scale  problems  in 
transference,  the  exact  location  of  this  1980  bluffline 
cannot  be  assured. 

Average  bluff  recession  rates  for  the  2500  feet  of 
shoreline  under  study  are  presented  in  the  table  on  the 
following  page  and  the  comparative  b^ufflines  chart  is 
shown  in  figure  1-6. 

The  Geological  Survey  of  the  State  of  Ohio,  Department 
of  Natural  Resources  (ODNR) ,  has  plotted  historical  changes 
for  the  top  of  the  bluffline  along  segments  of  the  Lake 
Erie  Shore  on  Open  File  Map  #91  for  the  years  1876,  1937, 
1968  and  1973.  An  arbitrary  baseline  was  established  from 
which  distances  to  the  bluffline  for  the  four  survey  years 
were  determined. 

Average  bluff  recession  rates  for  the  2500  feet  of 
shoreline  under  study  are  presented  in  the  table  of  ODNR 
bluff  recession  rates.  Figure  1-7  shows  these  historical 
bluff  lines  for  comparison. 

This  bluff  recession  data  was  developed  in  an  effort 
to  determine  a  pre  dike  period  bluff  recession  rate  to 
compare  to  post-dike  conditions.  The  City  of  Lorain  data 
is  not  recent  enough  (1944)  to  be  helpful  for  pre-dike 
conditions.  The  ODNR  data,  on  the  other  hand,  covers  the 

period  up  to  1973  which  is  just  prior  to  the  1977  dike 
construction. 
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BLUFF  RECESSION  RATES  -  CITY  OF  LORAIN  DATA 


DISTANCE 

1884 

1921 

A 

1884 

1932 

A 

1921 

1944 

A 

1932 

1980 

A 

1944 

A  i 

1884-1980 

508 

466 

42 

470 

-4 

468 

452 

n 

56 

w&m 

498 

430 

68 

440 

-10 

436 

427 

mtm 

71 

WMm 

480 

418 

62 

413 

5 

408 

418 

62 

■SH 

466 

413 

53 

408 

5 

412 

414 

-2 

52 

400 

458 

410 

48 

404 

6 

399 

406 

-7 

52 

500 

450 

423 

27 

417 

6 

401 

16 

399 

2 

51 

600 

431 

416 

15 

417 

-1 

410 

7 

398 

12 

33 

700 

419 

411 

8 

412 

-1 

406 

6 

380 

26 

39 

800 

406 

402 

410 

-8 

400 

10 

369 

31 

37 

900 

397 

397 

397 

0 

397 

0 

365 

32 

32 

1000 

386 

395 

390 

5 

395 

353 

2 

33 

1100 

382 

387 

380 

387 

ra 

368 

19 

14 

1200 

373 

369 

363 

359 

360 

-1 

13 

1300 

360 

350 

346 

342 

344 

-2 

16 

1400 

350 

338 

12 

334 

332 

9f9 

339 

-7 

11 

1500 

347 

323 

24 

320 

333 

'  -i  ’ll 

320 

13 

27 

1600 

340 

313 

27 

309 

320 

Sifl 

309 

11 

31 

1700 

329 

300 

29 

297 

300 

-3 

297 

3 

32 

1800 

330 

305 

25 

298 

300 

-2 

290 

10 

40 

1900 

330 

310 

20 

300 

306 

-6 

284 

22 

46 

2000 

322 

309 

304 

307 

-3 

283 

24 

39 

2100 

320 

318 

304 

14 

298 

6 

287 

11 

33 

2200 

316 

310 

H9 

305 

300 

5 

299 

1 

17 

2300 

315 

311 

n 

309 

304 

5 

315 

-11 

0 

2400 

309 

305 

Mm 

301 

298 

3 

310 

-12 

-1 

2500 

303 

299 

n 

291 

8 

-  287 

4 

300 

-13 

3 

Average  A 

Rate  ft/yr 

■ 

L9.ll 

0.52 

3.42 

0.31 

1.31 

0.11 

6.88 

0.19 

32.27 

0.34 

Notes:  1)  Distance  is  in  feet  east  of  the  centerline  of  Colorado 
Avenue  as  shown  on  figure  1-6 

2)  Bluff  location  is  measured  from  the  baseline:  north  side 
of  Erie  Avenue  on  City  of  Lorain  overlays,  Figure  1-6 

3)  1980  bluff  localtion  from  Corps  Survey  of  Feb.  1980 

4)  Recession  is  +A 
Accretion  is  -A 
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BLUFF  RECESSION  LINES 

CITY  OF  LORAIN  DATA 


r 


BLUFF  RECESSION  RATES  -  ODNR  DATA 


DISTANCE 

i 

1876 

1937 

A 

1876 

1968 

A 

1937 

1973 

A 

1968 

A 

1876-1973 

mm 

635 

535 

100 

535 

0 

520 

15 

■w 

15 

615 

530 

85 

490 

40 

490 

0 

40 

610 

525 

85 

480 

45 

480 

0 

45 

585 

520 

65 

475 

45 

475 

0 

43 

400 

565 

510 

55 

475 

35 

475 

0 

90 

35 

500 

550 

525 

25 

495 

30 

475 

20 

75 

50 

600 

550 

515 

35 

495 

20 

485 

10 

65 

30 

700 

555 

520 

35 

495 

25 

475 

20 

80 

45 

800 

545 

510 

35 

480 

30 

465 

80 

45 

900 

540 

490 

50 

460 

30 

445 

95 

45 

1000 

530 

480 

50 

450 

30 

450 

0 

80 

30 

1100 

525 

475 

50 

450 

25 

450 

0 

75 

25 

1200 

515 

470 

45 

440 

30 

440 

0 

75 

30 

1300 

500 

465 

35 

440 

25 

440 

0 

60 

25 

1400 

495 

460 

35 

435 

25 

435 

0 

60 

25 

1500 

490 

445 

45 

425 

20 

425 

0 

65 

20 

1600 

485 

440 

45 

415 

25 

415 

0 

70 

25 

1700 

475 

430 

45 

390 

40 

390 

0 

85 

40 

1800 

470 

430 

40 

395 

35 

395 

0 

75 

35 

1900 

470 

435 

35 

410 

25 

410 

0 

60 

25 

2000 

465 

440 

25 

440 

0 

415 

25 

50 

25 

2100 

475 

445 

30 

445 

0 

425 

20 

50 

20 

2200 

480 

450 

30 

450 

0 

405 

45 

75 

45 

2300 

470 

445 

25 

445 

0 

435 

10 

35 

10 

2400 

475 

445 

30 

445 

0 

445 

0 

30 

0 

2500 

475 

430 

45 

430 

0 

430 

0 

45 

0 

Average A 

Rate  ft/yr 

45.4 

0.74 

22.0 

0.72 

7.5 

1.50 

75.19 

0.78 

29.8 

0.82 

Notes:  1)  Distance  is  in  feet  east  of  the  centerline  of  Colorado  Avenue 
as  shown  on  Figure  1-7 

2)  Bluff  location  is  measured  from  an  arbitrary  baseline 
approximately  parallel  to  Erie  Avenue 

3)  Recession  is  +  A 
Accretion  is  -A 
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BLUFF  LINES 


The  period  1876  to  1937  was  not  considered  representa¬ 
tive  of  shore  protection  conditions  (number,  type  &  effec¬ 
tiveness)  as  they  exist  today.  Neglecting  the  period  prior 
to  1937,  a  1937  to  1973  bluffline  recession  rate  was 
chosen  as  representative  of  the  pre-dike  condition.  This 
bluff  recession  data  represents  36  years  of  averaged  re¬ 
cession  for  the  shoreline  similarly  protected  as  it  is 
today  but  at  an  average  lake  level  lower  than  it  is  today. 

The  data  suggests  that  the  2500  feet  of  shoreline  under 
study  has  not  historically  receeded  at  a  uniform  rate 
throughout  the  reach.  The  shoreline  has  therefore  been 
broken  down  into  increments  with  similar  recession  history 
based  upon  Ohio  Department  of  Natural  Resources  data. 
Recession  rates  from  ODNR  data  have  been  calculated  at 
section  lines  positioned  every  100  feet  along  the  reach 
and  the  rate  thus  obtained  is  assumed  to  be  the  average 
rate  for  100  feet  of  shoreline  extending  50  feet  either 
side  of  the  section  line.  Therefore,  the  recession  rate 
calculated  at  section  line  0  (ft)  east  of  the  Colorado 
Avenue  centerline  is  assumed  to  be  the  average  recession 
rate  over  the  interval  -50  to  +50 (ft)  east  of  Colorado 
Avenue.  The  50  west  of  the  Colorado  Avenue  centerline  will 
be  dropped  because  it  is  outside  of  the  shoreline  area 
under  study  here.  Likewise,  the  average  recession  rate 
for  sections  at  2400  and  2500  ft  east  of  the  Colorado 
Avenue  centerline  is  assumed  representative  of  the  interval 
2350  to  2550  ft  with  the  last  50  ft  dropped  as  outside 
the  study  shoreline.  The  average  pre-dike  recession  rates 
per  shoreline  increment  are  shown  in  the  following  table. 
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Bluff  Recession  Rates  -  Aerial  Photography  Data 
Time  period  covered  July  1974  through  April  1980 


July  1974 
June  1978 
48  MOS  =  4yrs, 


June  1978 
April  1980 
22  MOS  =  1.8  yrs . 


July  1974 

April  1980 

69  MOS  =  5.75  yrs 


Year 

1974-1980 


1974-1978 


1978-1980 


BLUFF 

Ain  BLUFF 

A  in  BLUFF  j 

Increment 

AREA ( sc •  ft) 

(ft) 

per  vear ( f t/vr) j 

-50  to  +50 

400 

4.0 

.7 

+50  to  450 

1000 

2.5 

.4 

450  to  950 

2200 

4.4 

-8 

950  to  1950 

7500 

7.5 

1.3 

1950  to  2350 

9700 

24.3 

4.2 

2350  to  2550 

3000 

15.0 

2.6 

-50  to  2550 

23800 

9.1 

1.6 

-50  to  +50 

400 

4.0 

1.0 

+50  to  450 

1000 

2.5 

0.6 

450  to  950 

2000 

4.0 

1.0 

950  to  1950 

4800 

4.8 

1.2 

1950  to  2350 

7600 

19.0 

4.8 

2350  to  2550 

2600 

13.0 

3.3 

-50  to  2550 

18400 

7.1 

1.8 

-50  to  +50 

00 

0.0 

0.0 

+50  to  450 

00 

0.0 

0.0 

450  to  950 

200 

0.4 

0.2 

950  to  1950 

2700 

2.7 

1.5 

1950  to  2350 

2100 

5.2 

2.9 

2350  to  2550 

400 

2.0 

1.1 

-50  to  2550 

5400 

2.1 

1.1 

Notes:  1)  Measurements  of  bluff  area  lost  are  estimates  from  comparison 
of  Corps  of  Engineers  supplied  aerial  photograph  taken 
July  1,  1974 
June  23,  1978 
April  23,  1980 

all  at  nominal  scale  of  1  inch  =  400  feet 

2)  Average  bluff  recession  A  in  feet  is  obtained  by 
dividing  the  estimated  loss  in  square  feet  by  the  coverage 
length. 

3)  Average  bluff  recession  per  year  is  obtained  by  dividing 

A  by  the  time  period  between  photos. 


Figure 


Shoreline  Increment* 

Average  Pre- 

Dike  Rate 

0  to  50 

0.4 

ft/yr . 

50  to  450 

1.2 

450  to  950 

1.2 

950  to  1950 

0.8 

1950  to  2350 

0.7 

2350  to  2500 

0.0 

0  to  2500 

0.8 

ft/yr. (weighted 

*Refers  to  distance  in  feet  east  of  the  Colorado  Ave. 
centerline . 


In  order  to  determine  a  post-dike  recession  rate  for 
the  bluff  2500  feet  east  of  Colorado  Avenue,  aerial  photo¬ 
graphs  taken  during  July  1974,  June  1978,  and  April  1990 
were  compared  (see  table  following  page).  A  base  map 
delineating  the  former  bluff  positons  was  assembled  (figure 
1-8) .  This  base  map  was  constructed  on  acetate  from 
the  April  1980  photographs.  It  was  overlayed  onto  the 
1974  and  1978  photos,  which  are  of  approximately  the  same  scale. 
After  matching  common  geographic  features  earlier 
blufflines  were  transferred  to  the  base  map  where  they 
differed  from  the  1980  photographs.  The  final  product  was 
a  map  showing  the  approximate  position  of  the  bluff  during 
each  of  the  3  years  considered.  Where  there  is  no  measured 
change  between  the  aerial  photography,  only  the  more  recent 
bluffline  is  shown.  Care  was  taken  to  minimize  possible 
errors  from  distortion  by  using  the  center  portion  of  each 
air  photo. 

The  study  shoreline  was  broken  down  into  increments 
corresponding  to  those  used  in  the  pre-dike  bluff  recession 
analysis  based  upon  ODNR  data.  This  breakdown  facilitates 
comparison  of  both  sets  of  data  on  similar  shoreline  in¬ 
crements.  Within  each  increment  the  recession  rate  is 
obtained  by  calculating  the  area  of  bluff  lost  divided  by 
the  shoreline  length  increment  and  further  divided  by  the 
time  interval  between  aerial  photographs.  As  in  the  earlier 


analysis,  average  recession  rates  thus  obtained  are  assumed 
representative  of  the  entire  increment  even  though  portions 
of  that  increment  may  have  receded  at  faster  or  slower 
rates.  The  50  feet  west  and  east  of  the  2500  feet  of 
study  shoreline  (used  only  to  obtain  proper  increment 
recession  averages)  are  dropped  from  further  consideration 
to  avoid  confusion  as  to  the  length  of  study  shoreline. 

Examination  of  the  Bluff  Recession  Rates  shows  the 
following:  The  period  1974-1978,  a  pre-dike  period  for 

the  most  part,  was  characterized  by  a  higher  average  re¬ 
cession  rate  for  the  entire  2500  feet  of  study  area  (1.8 
ft/yr)  than  for  the  post-dike  period,  1978-1980  (1.1  ft/vr) . 

The  severity  of  the  1974-1978  recession  rate  is 
undoubtedly  influenced  by  the  post  1973  high  lake  levels 
in  conjunction  with  private  structural  protection  work 
failures  due  to  increased  wave  attack.  The  absence  of  a 
balancing  period  of  low  lake  levels  makes  these  aerial 
photography  recession  rate  estimates  suspect.  For  this 
reason  the  1974-1978  data  is  not  used  as  representative 
of  pre-dike  conditions  in  favor  of  1937  to  1973  ODNR  data. 

The  post-dike  period  unfortunately  has  only  2  years 
of  record  and  only  aerial  photography  data  is  available  for 
predicting  the  recession  rates  during  those  two  years 
(1978-1980) .  Predicting  present  and  future  bluff  recession 
based  upon  only  2  years  of  data  obtained  from  aerial  photo¬ 
graph  comparisons  is  highly  suspect  because  of  the  following 
reasons : 

1.  the  shoreline  recession  in  the  2  year  span  between 
aerial  photographs  is  small  and  at  a  scale  of 
1:4800,  a  slight  error  in  locating  the  bluffline 
is  exaggerated  when  dividing  by  the  small  time 
interval  to  obtain  recession  rate  in  ft/yr. 

2.  transferring  bluff lines  to  a  single  map  at  the 
scale  of  1:4800  can  produce  inaccuracies  due  to 
drafting  errors 
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3.  the  recession  rates  observed  over  a  2  year  period 
may  be  reflecting  high  lake  level  and  accelerated 
structural  failures  caused  by  high  lave  levels 
instead  of  the  effects  of  many  cycles  of  lake 
levels  as  would  a  longer  term  record 

4.  any  prediction  for  a  50  year  period  based  upon 
only  2  years  of  data  would  be  suspect 

Taking  these  factors  into  account  the  1978-1980  aerial 
photography  data  can  be  used  as  the  post-dike  bluff  recession 
rates  provided  that  it  is  recognized  that  this  may  be  a 
"worst  case"  estimate  of  the  influence  of  the  dike  on  the 
study  shoreline. 


Shoreline  Increment* 
0  to  50 
50  to  450 
450  to  950 
950  to  1950 
1950  to  2350 
2350  to  2500 
0  to  2500 


Average  Post-Dike  Rate 
0.0  ft/yr 
0.0 
0.2 
1.5 
2.9 
1.1 

1.1  ft/yr  (weighted) 


♦Refers  to  distance  in  feet  east  of  the  Colorado  Avenue 
centerline . 


A  summary  of  all  the  bluff  recession  data  generated 
for  this  study  is  presented  in  the  following  table. 
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BLUFF  RECESSION  RATES  I  FT/ YR) 


6)  An r i a  1  Photos  =  Corps  of  F.nqinec.s  aerial  photos  were  nsec)  to  compare  bluff  linns  to  obtain  bluff  inc-ossion  estimates. 


Beach  Distribution 


A  survey  of  the  location  and  extent  of  beaches  along 
the  shore  was  made  by  the  Ohio  Department  of  Natural  Re¬ 
sources  in  1974.  It  covered  changes  from  1876  through  1973 
compiled  from  field  survey,  aerial  photography,  and 
historical  maps/charts/surveys.  In  1896,  the  entire  2500 
feet  of  shoreline  was  fronted  by  natural  beach  material. 

In  1937,  when  private  protection  structures  became  numerous, 
instead  of  narrow  or  medium  natural  beaches,  most  of 
the  2500  feet  of  shore  T-7as  fronted  by  small,  trapDed  beaches 
(86%),  and  14%  had  no  beach  front.  In  1974  these  figures 
changed  significantly.  Narrow  beaches  made  up  3%,  trapped 
beach  area  dropped  to  56%  and  "No  Beach"  increased  to  41%. 

These  changes  can  be  attributed  to  the  poor  design  and  con¬ 
struction  of  private  protective  structures  and  lack  of 
material  available  in  the  littoral  zone. 

The  ODNR  survey  of  years  1876,  1937,  1968  and  1973  is 
shown  graphically  in  the  table  on  the  following  page.  This 
survey  was  updated  using  1974,  1978,  1979  and  1980  aerial 
photographs,  and  utilizing  the  same  nomenclature  and 
technique  as  ODNR.  This  data  is  presented  in  a  table  of 
beach  distribution  per  aerial  surveys  on  the  following 
page. 

The  most  noticable  trend  over  these  years  was  the 
establishment  and  maintenance  of  significant  beach  area 
within  the  first  200  feet  east  of  Colorado  Ave.  whereas  there 
is  no  beach  found  along  the  next  several  hundred  feet  of 
shoreline.  The  length  of  this  "No  Beach"  varies  with  lake 
level,  but  has  been  at  least  400  feet  in  extent.  From  600  feet 
to  about  1900  feet  east  of  Colorado  Ave.  the  shoreline 
has  been  variable;  for  the  most  part  there  is  no  beach  and 
only  a  few  small  sections  of  trapped  beach  are  found.  From 
about  1900  feet  to  2400  feet  a  continuous  trapped  beach  is 
evident  (and  has  persisted  through  time)  from  the  air  photos. 
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The  last  100  feet  of  the  study  shoreline  is  void  of  any 
beach  (and  has  been  since  the  1973  photos) . 

When  comparing  the  1980  beach  distribution  (post-dike) 
to  the  1974  beach  distribution  (pre-dike)  and  taking  into 
account  the  respective  lake  levels  at  the  time  of  the 
aerial  photos  (573.1  IGLD  for  July  1974  vs  572.4  IGLD 
for  April  1980)  one  can  say: 

a.  a  definite  fillet  is  being  formed  adjacent 
to  the  revetment  spending  beach  in  the 
post-dike  era  as  evidenced  by  the  growth 
of  a  medium  beach 

b.  east  of  this  fillet  the  percentage  of  no  beach 
has  increased  and  the  percentage  of  trapped 
beach  decreased  between  1974  and  1980  even 
though  the  lake  level  was  lower  in  1980 

These  points  suggest  that  there  is  accretion  ad¬ 
jacent  to  the  dike  structure  and  erosion  further  to 
the  east,  but  this  evidence  is  inconclusive  since  the 
condition  of  private  shore  protective  structures  has 
not  been  taken  into  account. 


I 
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Structural  Survey 


Shore  structures  become  important  in  understanding  the 
spatial  variations  in  beach  erosion  and  bluff  recession. 

In  1974  a  structural  inventory  was  done  by  the  Ohio  Depart¬ 
ment  of  Natural  Resources.  Of  the  24  structures  still  ex¬ 
isting  out  of  34  structures  identified  along  the  2500  feet 
east  of  Colorado  Avenue,  71%  (or  17  of  24)  were  in  fair  to 
poor  condition. 

An  update  of  the  shoreline  structures  was  made  using 
aerial  photography  dated  April,  1980.  Existing  structures 
were  checked  against  the  locations  of  functional  structures 
provided  by  the  Corps  of  Engineers.  However,  unlike  the 
1974  inventory,  no  field  check  of  the  condition  of  these 
structures  was  made.  As  there  have  been  no  structural 
improvements,  the  structures  found  in  1980  have  either 
remained  the  same,  or  deteriorated  in  their  condition, 
and  therefore  lost  some  of  their  effectiveness  as  protection 
aqainst  wave  attack. 

Geographical  Distribution  of  Shore  Structures  For 
2500  feet  East  of  Colorado  Avenue 

Shoreline  Increment  1974  1980  Structure  #'s 


0  to  50 
50  to  450 
450  to  950 
950  to  1950 
1950  to  2350 
2350  to  2500 


5 

5 

11 

1 

2 


3 

5 

10 

1 


177 

178-183 

184-189 

190-205 

206-208 

209-210 


0  to  2500  24  19 


By  1980,  another  5  structures  could  not  be  found 
on  the  aerial  photographs.  Of  the  19  remaining  structures, 

63%  (or  12  of  19)  were  in  fair  to  poor  condition.  The  5 
structures  lost  between  1974  and  1980  were  listed  as  being 
either  in  fair  or  poor  condition  in  1974.  Recognizing  that 
structures  deteriorate  through  time,  and  given  the  poor  design  of 
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these  structures  initially,  their  subsequent  deter ioriation 
and  destruction  are  all  contributing  factors  to  bluff 
recession . 

Of  particular  interest  are  structures  206  thru  209 
which  are  located  approximately  2000  to  2500  ft.  east  of 
Colorado  Avenue.  When  comparing  their  locations  to  that  of 
the  most  severe  bluff  recession  in  the  period  1974  to  1978 
and  1978  to  1980  it  can  be  seen  (page  1-31)  that  the  loss 
or  severe  deterioration  of  this  string  of  structures  must 
have  a  strong  influence  on  bluff  recession. 

When  a  structure  is  lost,  rapid  adjustments  in  shore¬ 
line  position  takes  place  which  would  account  for  the  1974- 
1978  recession  rates  being  artifically  high.  With  time, 
these  perturbations  die  down  as  the  decrease  in  recession 
rates  from  1974  to  1978  vs  1978  to  1980  show  and  the 
shoreline  thereafter  retreats  at  a  more  steady  rate.  Of 
concern  here  is  whether  the  1978-1980  rates  presented  are 
still  reflecting  the  structural  loss  or  represent  an  average 
trend  for  the  future. 

Figure  1-9  is  a  location  map  of  the  structures  along 
the  shoreline  between  the  dike  disposal  structure  and  2500 
feet  east  of  Colorado  Avenue.  The  tables  which  follow  are 
a  breakdown  of  the  structures  by  approximate  construction 
period  and  the  condition  of  the  structures  in  the  1974 
ODNR  and  the  1980  aerial  photograph  surveys. 
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Figure  1-9  Locat 


STRUCTURAL2 

Structure  .Vo.1 
and  Type4 


INVENTORY  FOR 

Construction  3 
Date 


2500  FT.  EAST  OF 


Condition 
in  1974 


COLORADO  AVF. 


Condition 
in  1980 


177 

G 

1937 

- 

1949 

not  found  in  1974 

not  found  in  i?8C 

178 

S 

1937 

1949 

fair-over steepened 

not  found  in  1930 

slope 

179 

S 

1949 

- 

1956 

fair 

fair 

130 

s 

1968 

1973 

good 

good 

181 

s 

1973 

good 

good 

182 

GF 

1937 

- 

1949 

not  found  in  1956 

183 

S 

1973 

fair-washed  out 

not  found  m  1980 

behind 

184 

s 

1937 

1949 

poor 

poor/barelv 

visble 

185 

s 

1973 

poor-flanked 

poor/f larked 

186 

s 

1949 

1956 

good 

good 

187 

s 

1973 

good 

good 

188 

s 

1968 

- 

1973 

fair 

fair 

189 

GF 

1937 

- 

1949 

not  found  in  1956 

190 

S 

1937 

- 

1949 

not  found  in  1974 

191 

S 

1968 

- 

1973 

fair-washed  out 

poor/washed  out 

behind 

behind 

192 

G 

1876 

- 

1937 

not  found  in  1956 

19  3 

S 

1949 

- 

1956 

fair  backed  by 

poor/damaged/ 

timber  crib  wall 

barely  visible 

194 

G 

1937 

- 

1949 

not  found  in  1956 

195 

B 

1947 

poor-too  low 

poor/too  low 

196 

S 

1973 

poor-flanked 

poor/ flanked 

197 

s 

1956 

- 

1968 

fair 

poor 

198 

s 

1949 

- 

1956 

poor-damaged 

not  found  in  1930 

199 

s 

1973 

good 

good 

200 

s 

1937 

• 

1949 

fair-damaged 

fair/ damaged 

201 

GF 

1973 

fair 

fair 

202 

e 

1974 

good 

good 

203 

G 

1876 

- 

19  37 

not  found  in  1974 

204 

5 

1974 

good 

good 

205 

G 

1937 

- 

1949 

not  found  in  1974 

206 

GF 

19  37 

- 

1949 

not  found  in  1974 

207 

B 

1949 

1956 

poor-badly  damaged 

barely  visble/' 

208 

badly  damaged 

B 

1949 

1956 

not  found  in  1974 

209 

B 

1937 

- 

1949 

poor-damaged 

not  found  in 

1980 

210 

S 

1968 

- 

1973 

fair 

not  found  in 

1980 

NOTES : 

1)  Inventory  per  Ohio  Department  of  Natural  Resources  unpublished 

1977  Report. 

2)  All  structures  were  privately  owned. 

3)  Not  built  before  first  year  but  appears  on  photos  in  second 

year  listed. 

4)  B,  breakwater;  G,  groin?  CF,  groin  field;  S,  seawall 
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STRUCTURAL  INVENTORY  2500  FT.  EAST  OF  COLORADO 
PER  ODNR  SURVEY  1974 

BREAKDOWN  OF  34  STRUCTURES  IN  AREA  OF  INTEREST 


STRUCTURES  BUILT 

NUMBER 

PERCENTAGE 

1876  -  1937 

2 

6 

1937  -  1949 

12 

35 

1949  -  1956 

6 

18 

1956  -  1968 

1 

3 

1968  -  1973 

4 

12 

1973  -  1974 

9 

26 

1974  STRUCTURAL  CONDITION 

NON  EXIST 

10 

29 

POOR 

10 

29 

FAIR 

7 

21 

GOOD 

7 

21 

CONDITION  OF  1968  to  1974 
STRUCTURES  IN  1974 

POOR 

2 

15 

FAIR 

5 

39 

GOOD 

6 

46 

1980  STRUCTURAL  CONDITION 

NON  EXIST 

15 

44 

POOR 

8 

23 

FAIR 

4 

12 

GOOD 

7 

22 

CONDITION  OF  1968  to  1974 
STRUCTURES  IN  1980 

NON  EXIST 

2 

15 

POOR 

3 

23 

FAIR 

2 

15 

GOOD 

6 

46 
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Hydrographic  Surveys 

In  connection  with  the  Dike  Disposal  structure  design 
and  construction,  a  hydrographic  survey  was  made  in  June, 
1974  of  the  nearshore  and  offshore  zone  easterly  of  the 
shore  connected  breakwater.  The  contour  lines  of  this 
survey  for  the  coverage  easterly  of  the  rubble  spending 
beach  sector  and  the  dike  structure  (out  to  about  the  15 
foot  depth  contour)  are  shown  on  figure  1-10. 

In  October,  1979  the  U.S.  Army  Engineer  Buffalo 
District  obtained  soundings  of  the  area  easterly  of  the 
rubble  spending  beach  and  dike  structure.  In  this  October 
survey,  a  control  point  was  established  at  the  intersection 
of  Lakeside  Avenue  and  Colorado  Avenue  and  nine  radial 


sounding  lines  were  run  from  this  point  covering  an 

arc  from  about  the  north  through  the  northeast  direction. 

The  soundings  on  each  line  began  at  the  2-foot  depth 
contour  and  terminated  at  about  the  20-foot  depth  contour. 
Resulting  depth  contour  lines  from  this  survey  are  also 
shown  on  figure  1-10  for  comparison  with  those  of  June,  1974 

In  April,  1980  the  U.S.  Army  Corp  of  Engineers, 

Buffalo  District  conducted  yet  another  survey  in  the 
affected  area  similar  to  the  one  done  in  1979.  This  survey 
also  radiated  from  a  control  point  on  Colorado  Avenue  at 
Lakeside.  The  depth  contours  from  this  survey  are  also 
shown  on  figure  1-10  so  that  all  three  surveys  can  be 
compared  simultaneously. 

To  determine  whether  the  bottom  is  accreting  or  eroding 
from  one  survey  to  another,  profile  sections  were  taken 
from  the  baseline  offshore  to  about  the  18  foot  depth 
contour.  The  spacing  of  these  profile  sections  was  100  feet 
apart  in  the  area  covered  by  all  three  surveys  (-200  to  +400 
feet);  then  200  feet  apart  from  400  to  1400  feet;  and  300 
feet  apart  from  1400  to  2500  feet.  The  survey  accuracy  in 


predicting  exact  profiles  decreases  as  the  sounding  lines 
grow  farther  apart  to  the  east. 

The  location  of  these  sections  are  shown  on  figure 
1-10  and  the  actual  profile  comparisons  are  shown  in  figures 
1-11,  1-12  and  1-13  for  rhe  survey  years  1974,  1979  and 
1980  respectively. 

Because  of  the  methods  used  in  the  1974,  1979  and 
1980  hydrographic  surveys,  information  on  depths  in  the 
nearshore  zone  are  scarce  close  to  the  spending  beach  and 
become  non  existent  east  of  this  area.  For  the  purposes 
of  this  study  it  was  imperative  that  profiles  be  continued 
from  offshore  through  the  nearshore  zone  at  least  to  the 
low  water  datum.  The  1980  hydrographic  survey  was 
fortunately  supplemented  with  a  February,  1980  survey  of 
the  bluffline,  existing  protective  structures  and  the 
nearshore  zone  out  to  approximately  the  6  foot  depth  contour. 

The  only  other  source  for  comparison  for  the  nearshore 
detail  necessary  to  determine  changes  along  the  2500  feet 
of  shoreline  in  question  was  found  in  the  1975  Parsons, 
Brinckerhof f ,  Quade  and  Douglas  Report,  "Design  Analysis 
Criteria  for  Contained  Spoil  Disposal  Facilities".  In  this 
report,  plates  4  thru  7  depict  profiles  at  various  intervals 
east  of  the  diked  disposal  structure.  Five  of  these  pro¬ 
files  occur  within  the  bounds  of  our  study  area  and  these 
five  are  compared  in  figure  1-14  to  the  1980  survey  profile 
to  obtain  accretion  and  erosion  estimates. 
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figure  1-10 


Figure  1-1* 


Impoundment 

The  Stage  1  Reconnaissance  Report  for  the  area  east  of 
the  diked  disposal  structure  identified  impoundment  as  the 
probable  cause  of  increased  erosion  in  the  study  area. 

The  cause  of  this  impoundment  and  subsequent  erosion  of 
the  shoreline  east  of  Colorado  Avenue  is  the  shielding 
effect  that  the  dike  has  on  incoming  waves  from  Northwest 
thru  West  directions.  This  shielding  allows  wave  energy 
from  the  eastern  quadrants  to  move  littoral  material  to 
the  west  up  against  the  spending  beach,  but  does  not  allow 
its  return  when  incoming  wave  direction  shifts  to  the 
western  quadrants.  However,  this  is  considering  the  worst 
case  that  prior  to  dike  construction,  all  material  which 
moved  west  would  eventually  also  be  moved  east;  but  since 
dike  construction,  all  accumulation  is  caused  by  dike  en¬ 
trapment.  The  net  effect  is  an  accretion  in  the  area 
adjacent  to  the  spending  beach,  while  updrift  there  is  a 
zone  of  erosion  dominated  by  a  unidirectional  littoral 
drift. 

With  the  addition  of  the  1980  Corps  of  Engineers' 
Survey  and  a  1975  survey  from  the  Parsons,  Brinckerhof f , 
Quade  and  Douglas  report,  there  is  better  data  at 
hand  to  predict  the  impoundment  behind  the  dike  disposal 
structure.  These  impoundment  calculations  are  presented  on 
the  next  few  pages . 

As  a  result  of  the  density  of  coverage  in  the  500  feet 
adjacent  to  the  dike  spending  beach,  we  have  a  high  degree 
of  confidence  in  the  estimate  of  accretion  in  this  area 
based  upon  a  comparison  of  1974  vs  1980  surveys  (see 
also  figures  1-11  and  1-12).  Unfortunately,  the  1975  vs 
1980  comparisons  (see  figure  1-14)  are  spaced  every  500 
feet  and,  at  best,  we  can  only  assume  a  trend  of  erosion 
in  this  zone. 
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Figure  1-15  summarizes  the  results  of  these  profile 
comparisons.  As  assumed  in  the  Reconnaissance  report,  the 
zone  of  accretion  extends  from  0  to  800  feet  east  of 
Colorado  Avenue.  An  erosion  zone  extends  from  800  to  2400, 
feet  east  of  Colorado  Avenue,  followed  by  a  zone  of  accre¬ 
tion  again. 

Since  only  3  data  points  at  station  10+00,  15+00 
and  20+00  define  the  erosion  zone  east  of  station  8+00  the 
exact  quantity  of  erosion  cannot  be  calculated.  These 
three  points  merely  define  a  zone  of  arosion. 

The  quantity  of  accretion  in  the  fillet  being  formed 
east  of  the  spending  beach  was  found  to  be  5400  yds^  per 
year. 
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Refraction 

A  study  of  wave  refraction  by  the  nearshore  bottom 
contours  in  the  vicinity  of  the  dike  disposal  structure 
was  conducted  using  the  1980  Corps  of  Engineers  Bathymetric 
Survey.  Storm  waves  with  period  T=7  seconds  were  refracted 
from  directions  northeast,  north  and  northwest  starting  at 
the  edges  of  the  1980  survey  in  approximately  18  feet  of 
water  at  L.W^D.  and  ending  in  shallow  water. 

The  tables  of  calculations  to  refract  each  wave  ray  are 
not  presented  here  but  the  resulting  ray  refractions  are 
presented  in  figure  1-16  on  an  overlay  of  the  1980  survey. 

From  this  figure,  one  can  observe  the  divergence 
of  some  wave  rays,  denoting  decrease  wave  energy  with 
reference  to  de' ?  water  conditions.  Other  rays  con¬ 
verge,  denoting  a  focusing  of  wave  energy  with 
reference  to  deep  water  conditions,  while  still  other  rays 
cross  which  cannot  be  corrected  by  the  mathematical  theory 
governing  refraction  at  this  time.  The  cause  of  these  wave 
rays  bending  is  the  complicated  bathymetry  east  of  the  dike 
structure.  Of  special  interest  is  a  localized  shallow  water 
area  occurring  between  stations  500  and  2000  on  the  baseline. 
This  rise  offshore  has  changed  the  bathymetry  from  bot¬ 
tom  contours  parallel  to  the  shoreline,  which  is  the  normal 
condition  in  the  nearshore  zone  where  the  bottom  is  reworked 
by  wave  action.  This  rise  can  be  found  on  bathymetric 
charts  as  far  back  as  1949,  well  before  the  construction 
of  the  east  breakwater  shorearm,  and  therefore  cannot  be  a 
dike  induced  phenomenon.  Nevertheless,  the  convergence 
of  wave  rays  caused  by  this  rise  and  other  bottom  abnor¬ 
malities  has  a  negative  effect  on  the  shoreline  in  the 
study  area  and  may  be  a  contributing  factor  to  structural 
degradation  and  bluff  recession. 
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The  shielding  effect  of  the  dike  structure  on  areas 
east  of  Colorado  Avenue  was  raised  in  the  reconnaissance 
report  as  a  cause  of  littoral  material  impoundment.  The 
description  of  this  mechanism  will  be  repeated  here  because 
it  is  still  felt  that  this  shielding  causes  a  unidirectional 
littoral  movement  in  areas  east  of  the  dike  and  therefore 
establishes  that  the  dike  disposal  structure  has  a  contribu¬ 
tion  to  the  erosion  experienced  along  this  shoreline. 

To  determine  the  effect  of  the  dike  structure  as 
compared  to  pre-dike  conditions  unrefracted  wave  rays 
approaching  the  shoreline  from  the  W,  WNW,  NW,  NNW  and  N 
directions  were  constructed  (see  figure  1-17) .  What  these 
rays  indicate: 

1.  There  is  no  impact  on  waves  from  N  to  NE  quadrants. 

2.  Waves  from  NNW  could  reach  the  pocket  formed  by 
the  breakwater  shorearm  (pre-dike  condition)  or 
the  pocket  formed  by  the  dike  and  spending  beach 
(post-dike  condition) .  These  waves  unfortunately 
approach  perpendicular  to  the  beach  and  thus 
provide  minimal  assistance  in  eastward  transport 
of  littoral  material. 

3.  Pre-dike  waves  from  the  NW  could  reach  the  pocket 
(foot  of  Arizona  Avenue)  without  masking  and  could 
cause  eastward  drift.  Post-dike  waves  from  the 

NW  are  masked  for  a  distance  of  800  feet  east  of 
Colorado  Avenue  and  therefore  cannot  cause  east¬ 
ward  drift  until  east  of  this  shadow  zone. 

4.  Pre-dike  waves  from  the  WNW  could  not  reach  a  zone 
1600  feet  to  the  east  of  Arizona  Avenue  (or  1000 
feet  east  of  Colorado)  where  as  post-dike  WNW 
waves  are  masked  for  a  distance  of  2200  feet  east 
of  Colorado  Avenue.  The  difference  of  1200  feet 
of  masking  is  a  direct  influence  of  the  dike 
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construction . 

5.  There  is  no  impact  on  waves  from  the  W  in  that 

6200  feet  of  masking  is  apparent  in  pre  and  post¬ 
dike  configurations. 

Therefore  masking  effects  of  dike  construction  are: 

A.  From  0  to  800  feet  east  of  Colorado  Avenue,  under 
post-dike  conditions,  no  waves  with  eastward  drift 
components  can  reach  this  stretch  of  beach.  i.e., 
what  littoral  material  that  enters  during  periods 
of  westward  drift  cannot  now  be  pushed  back  to  the 
east  in  this  zone.. Prior  to  dike  construction  waves 
from  the  NW  could  provide  this  eastward  drift 
component. 

B.  From  1000  to  2200  Feet  east  of  Colorado  Avenue 
pre-dike  waves  from  the  WNW  could  provide  eastward 
components  of  transport  where  as  post-dike  masking 
prohibits  this.  This  is  a  zone  of  reduced 
efficiency  of  eastward  transport  (only  waves  from 
NW  can  provide  eastward  drift) . 

C.  From  2200  feet  to  6200  feet  east  of  Colorado  Avenue 
only  waves  from  W  cannot  contribute  to  eastward 
transport  in  either  pre  or  post-dike  config  rr'  .  -■  s 
i.e.,  no  net  impact  of  dike. 

D.  East  of  6200  feet  from  Colorado  Avenue  normal 
conditions  of  east  and  west  transport  prevail. 

This  shielding  scenario  supports  v.he  theory  that  the 
dike  impounds  westward  littoral  drift,  prohibiting  eastward 
reversals  which  would  aid  in  reducing  the  erosion  experienced 
on  this  shoreline  by  maintaining  protective  beaches  fronting 
the  bluff. 


Reflection 

Wave  reflection  off  the  dike  and  spending  beach  was 
an  issue  raised  by  local  inhabitants  as  a  possible  cause 
of  increased  erosion  of  the  shoreline  fronting  their 
property. 

In  their  1975  report  on  the  detailed  design  of  the 
spending  beach.  Parsons,  Brinckerhof f ,  Quade  and  Douglas,  Inc. 
did  an  extensive  study  of  this  reflection  effect  from  the 
rubble  mound  dike  and  the  revetment  spending  beach.  The 
findings  of  this  report  will  be  used  here  to  evaluate  the 
possibility  that  reflection  is  a  major  contributor  to  shore¬ 
line  erosion  in  the  study  area. 

The  1975  Parsons  Report  found: 

1.  the  spending  beach  (with  a  1  on  5  slope)  had  a 
reflection  coefficient  of  less  than  0.1  with 
attendant  energy  absorption  of  greater  than  95% 

2.  the  dike  sections  (with  a  1  on  2  riprap  slope) 
had  a  reflection  coefficient  of  0.1  to  0.2  with 
estimated  energy  absorption  of  90%  or  greater 

Upon  close  examination  of  aerial  photographs  during 
the  post-dike  period  (since  1977),  no  noticeable  reflection 
patterns  could  be  observed  resulting  from  the  presence  of 
the  dike  or  spending  beach.  In  fact,  reflection  patterns 
from  the  vertical  walled  private  shore  protective  structures 
were  quite  evident  in  these  same  aerial  photos. 

Therefore  the  mechanism  of  reflection  due  to  the  disposal 
dike  is  considered  to  have  a  negligible  effect  on  erosion  of 
the  shoreline  in  question. 
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Set-Up 

t 

Another  local  residents  complaint  about  the  dike 
disposal  structure  was  that  it  formed  an  embayment  into 
which  storm  waves  were  driven  until  the  water  piled  up 
upon  itself  causing  wave  attack  higher  up  on  the  bluff. 

This  mechanism  is  called  set-up  or  the  super  elevation  of 
the  still  water  level  caused  by  incoming  storm  waves. 

Calculations  were  performed  using  the  10  year  return 
interval  storm  waves  previously  developed,  and  irregular 
wave  theory  to  produce  set-up  computations  for  the  1980  Corps 
bathymetric  profile  data.  Wave  rays  from  the  north  and 
northeast  were  shoaled  into  shore  to  determine  the  maximum 
set-up  which  would  occur. 

The  calculations  on  the  following  pages  reveal  a 
maximum  set-up  of  0.75  feet  for  incoming  waves  from  the 
north.  When  considering  the  height  of  run  up  that  would 
occur  during  these  storm  conditions  a  0.75  foot  increase 
in  the  mean  water  level  would  hardly  be  noticeable. 

Therefore  set-up  was  considered  to  have  a  negligible  effect 
on  the  shoreline  erosion  east  of  the  dike  disposal  structure. 
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SETUP/HO 


SETUP/HO  (CURVE  1) 


Summary 


The  possible  causes  of  erosion  along  the  study  shore¬ 
line  that  have  been  identified  in  the  foregoing  "Problem 
Identification"  analysis  were: 

1.  Natural  wave  forces 

2.  Lake  level  fluctuation 

3.  Refraction  of  incoming  waves 

4.  Impoundment  of  westerly  littoral  drift 

5.  Reflection  of  waves  off  the  dike  or  spending  beach 

6.  Storm  wave  set-up  in  the  pocket  formed  by  the 
dike  structure 

Lake  level  data  presented  in  this  appendix  has  shown 
that  the  post-dike  period  has  been  dominated  by  higher 
than  normal  lake  stages.  The  mean  lake  stage  has  been 
slowly  dropping  from  the  record  high  stages  of  1973.  The 
influence  of  lake  level  on  waves  impacting  the  shoreline 
is  to  allow  higher  than  average  waves  to  attack  shore  pro¬ 
tective  works  and  unprotected  bluffs  allowing  more  rapid 
deterioration  and  erosion. 

In  this  study  we  have  chosen  a  pre-dike  bluff 
recession  rate  based  upon  the  period  1937-1973.  This 
period  reflects  many  cycles  of  high  and  low  lake  levels  and 
provides  a  good  indication  of  long  term  average  pre-dike 
recession  rates.  The  period  1973-1978,  just  prior  to  dike 
construction,  is  represented  by  aerial  photography  data  for 
bluff  recession  analysis.  This  period  is  dominated  by  the 
post  1973  high  lake  levels  and,  as  such,  is  biased  toward 
abnormally  high  recession  rates.  This  biasing  precluded  the 
use  of  this  data  as  representative  of  long  term  conditions 
in  favor  of  the  ODNTt  19  37  to  1973  data. 

The  post-dike  period  represented  by  1978-1980  aerial 
photography  data  is  also  a  period  of  higher  than  average  lake 
levels.  Data  limitations  prevent  the  analysis  of  a  post-dike 


rate  based  upon  average  (high  and  low)  lake  level  conditions. 
This  influence  of  high  lake  levels  on  the  post  dike  erosion 
rate  cannot  be  separated  from  other  influences  without 
longer  term  data  therefore  the  post-dike  rate  should  be 
considered  a  "worst  case"  estimate  of  recession. 

Refraction  influences  the  post-dike  erosion  rate  by 
focusing  wave  energy  on  sections  of  the  shoreline  bringing 
protective  structures  and  bluff  under  increased  wave  attack. 
Under  ordinary  circumstances  this  would  have  no  impact  on 
the  pre  vs  post  dike  recession  rates  because  the  offshore 
rise  which  causes  the  refraction  is  a  non-dike  induced 
phenomenon.  But,  during  the  post-dike  high  lake  level 
period,  wave  focusing  has  a  pronounced  effect  on  structure 
and  bluff  degredation. 

The  analysis  of  wave  shielding  by  the  dike  disposal 
structure  provides  the  cause  for  impoundment  of  eroded 
littoral  material  adjacent  to  the  spending  beach  revetment. 
Based  upon  hydrographic  survey  comparisons,  the  quantity 
of  material  impounded  was  estimated  as  5400  cubic  yards  per 
year  since  dike  construction.  Some  amount  of  this  material 
would  have  been  available  for  redistribution  to  updrift 
(easterly)  shores  when  waves  approach  from  the  northwest. 

This  analysis  again  assumes  a  "worst  case"  condition 
that  all  material  impounded  would  have  been  available  for 
updrift  transport  if  the  dike  were  nonexistant. 

For  a  stretch  of  shoreline  already  deficient  in 
littoral  material  the  additional  loss  of  this  5400  yd3/yr 
is  severe.  The  small  trapped  beaches  which  normally  help 
protect  the  bluff  and  private  structures  are  being  trans¬ 
ported  to  the  west  to  form  a  fillet  adjacent  to  the  spend¬ 
ing  beach.  This  material  is  not  available  for  transport 
reversal.  The  zones  of  accretion  and  erosion  defined  by 
the  hydrographic  survey  comparisons  agree  favorably  with 
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a  similar  analysis  made  of  historical  beach  distribution 
from  aerial  survey  comparisons. 

Reflection  and  storm  wave  set-up  have  been  discounted 
as  having  negligible  effects  on  shoreline  erosion  in 
the  study  area. 

A  comparison  of  pre  and  post-dike  bluff  recession 
rates  per  shoreline  increments  is  presented  in  the  follow¬ 
ing  table. 

1937-1973  1978-1980 

Shoreline  Increments*  Pre-Dike  Rate  Post-Dike  Rate 


0  to  50 
50  to  450 
450  to  950 
950  to  1950 
1950  to  2350 
2350  to  25  00 


0.4  ft/yr 
1.2 
1.2 
0.8 
0.7 
0.0 


0.0  ft/yr 

0.0 

0.2 

1.5 

2.9 

1.1 


‘Refers  to  distance  in  feet  east  of  the  Colorado  Avenue 
centerline  measured  along  the  north  side  of  Erie  Avenue. 


Although  the  magnitudes  of  the  above  post-dike 
recession  ratas should  be  questioned  because  of  the  high 
lake  level  and  refraction  effects  on  wave  activity,  the 
fact  remains  that  the  area  adjacent  to  the  dike  is  sustain¬ 
ing  reduced  bluff  recession  when  compared  to  pre-dike  levels 
and  the  area  east  of  station  9+50  is  suffering  higher 
recession  rates  when  compared  to  pre-dike  levels.  These 
changes  are  consistent  with  the  findings  of  the  hydrographic 
survey  comparison  that  the  nearshore  zone  is  accreting 
in  the  area  adjacent  to  the  dike  to  station  8+00  and 
eroding  from  station  8+00  to  24+00. 

In  the  area  between  station  24+00  to  25+00,  bottom 
soundings  data  indicates  an  accretion  in  the  offshore 
profile.  However,  bluff  recession  data  indicates  that  the 
shoreline  is  eroding.  A  possible  explanation  for  this  dis¬ 
crepancy  is  the  recent  failure  of  structure  #210,  a  seawall 
at  station  25+00,  which  was  considered  to  be  in  fair  condition 
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in  1973.  This  failure  would  show  up  as  recession  in 
the  bluff  analysis  while  the  slumped  material  would  show 
up  as  an  accretion  on  the  profile  comparisons. 

Even  is  these  recession  levels  are  inaccurate,  the 
plots  of  pre  and  post-dike  recession  rates  as  a  function  of 
distance  suggest  that  erosion  has  been  transferred  easterly 
due  to  the  dike.  This  redistribution  constitutes  the  ne¬ 
gative  impact  of  the  dike  on  the  study  shoreline. 

The  difference  between  the  pre  and  post-dike  rates 
represents  a  "worst  case"  estimate  of  the  effects  of  the 
dike  disposal  structure  on  the  study  shoreline.  The  in¬ 
fluence  of  high  lake  levels  and  failing  private  protective 
structures  could  not  be  quantified  for  the  short  post-dike 
period  and  therefore  the  increased  recession  rate  has  been 
attributed  solely  to  the  federal  navigation  works  as  an 
estimate  of  the  upper  limit  of  federal  responsibility.  A 
weighted  average  recession  rate  comparison  for  the  2500  ft 
of  study  shoreline  reveals  that  the  post-dike  average  of 
1.1  ft/yr  is  not  significantly  greater  than  the  pre-dike 
average  of  0.8  ft/yr  considering  the  inaccuracies  of 
aerial  photography  bluff  recession  data. 

The  bluff  recession  data  alone  would  not  be  sufficient 
proof  that  the  federal  navigation  works  had  negatively  in¬ 
fluenced  the  study  shoreline.  As  has  been  previously 
mentioned,  high  lake  levels  and  failing  private  protective 
structures  may  be  the  major  influence  in  higher  post  dike 
recession  levels. 

However,  the  existence  of  dike  impoundment  of  westerly 
littoral  drift  provided  by  bathymetric  survey  comparisons 
is  positive  proof  that  the  dike  disposal  structure  has 
had  a  detrimental  effect  on  updrift  shoreline.  The  mag¬ 
nitude  of  this  effect  remains  elusive  due  to  the  short  two 
year  period  over  which  post-dike  effects  could  be  studied. 
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It  is  for  this  reason  that  a  "worst  case"  approach  to 
the  solution  has  been  adopted  here. 
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DESCRIPTION  OF  ALTERNATIVE  PLANS 
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INTRODUCTION 

The  alternative  plans  considered  in  this  study  cover 
the  range  of  possible  coastal  engineering  solutions  for 
shoreline  erosion  problems:  offshore  breakwaters,  groins, 
revetment  and  beach  fill.  An  additional  alternative  of 
acquisition/evacuation  of  affected  properties  was  also 
studied  as  a  non-structural  solution  to  the  shoreline 
erosion  problem.  An  'no-action"  alternative  is  also 
carried  thru  the  planning  process  to  provide  a  base  case 
for  comparison  with  other  alternatives. 

ALTERNATIVE  PLANS  CONSIDERED 
Seven  alternatives  were  originally  studied  as  solu¬ 
tions  to  shoreline  erosion  east  of  the  dike  disposal 
structure.  They  are: 

I  No  Action 
II  Land  Acquisition 
III  Feeder  Beach 
IV  Groin  System  with  Fill 
V  Revetment 

VI  Orfshore  Segmented  Breakwaters  with  Fill 
VII  Single  Long  Groin  with  Shore  Restoration 
PLANS  ELIMINATED  FROM  FURTHER  STUDY 

Of  the. seven  preliminary  alternatives,  including 
no-action,  only  two  were  eliminated  from  further  study. 

These  two  were  the  offshore  segmented  breakwater  and  the 
single  long  groin  with  shore  restoration. 

The  offshore  segmented  breakwaters  were  excluded  largely 
on  the  basis  of  excessive  costs  incurred  to  duplicate  the  effec 
tiveness  of  protection  available  from  other  structural 
alternatives.  The  revetment  plan,  for  instance,  would  be 
much  more  effective  in  protecting  the  bluff  against  erosion 
than  an  offshore  breakwaters  with  fill  plan. 


The  single  long  groin  concept  was  rejected  because  its 
effect  would  be  to  reinstate  conditions  similar  to  those 
when  only  the  east  breakwater  shorearm  was  influencing 
the  shoreline  to  the  east.  This,  of  course,  would  not 
solve  the  erosion  problem  and  it  would  be  a  much  more 
costly  alternative  than  the  non  structural  feeder  beach 
plan  which  accomplishes  the  same  purpose  of  mitigating  only 
dike  attributable  erosion. 

WITHOUT  CONDITIONS 

The  Without  or  No  Action  alternative  is  the  baseline 
against  which  other  alternative  will  be  measured  to  deter- 
mene  their  effectiveness  in  preventing  the  damages  which 
would  occur  over  the  50  year  project  life  if  no  mitigation 
occurs.  The  monetary  value  of  these  damages  are  quanti¬ 
fied  in  the  damages  section  of  Appendix  5. 

The  types  of  damages  which  will  occur  as  a  result  of 
the  post  dike  recession  rate  stipulated  in  the  Problem 
Identification  Appendix  are: 

1.  private  property  lost  due  to  bluff  recession; 

2.  private  dwellings  and  structures  lost  due  to 
bluff  recession;  and 

3.  additional  expenditures  by  private  property  owners 
to  protect  their  property  because  of  an  increase 
in  the  rate  of  failure  of  private  protective 
structures . 

The  nature  of  the  No  Action  Plan  is  to  allow  bluff 
recession  and  erosion  to  continue  at  the  post  dike  recession 
rate.  This  will  effect  the  shoreline  over  the  entire  length 
studied  because  accretion  is  occurring  in  the  first  800  ft. 
of  shorelinei while  erosion  dominates  over  the  remaining 
1600  ft.  The  damaged  portion  of  shoreline,  however,  ex¬ 
tends  only  over  the  actively  eroding  area  from  Station  8 
+00  to  Station  24  +00. 
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The  economic  impact  of  this  plan  is  adverse  in  that 
an  estimated  $22,500  will  be  lost  annually  in  the  three 
damage  types  identified:  land  loss,  structural  loss  and 
increased  cost  of  protective  structures. 

This  loss  is  a  result  of  the  higher  post  dike  recess¬ 
ion  rates  occurring  in  the  eroding  area.  In  the  accret¬ 
ing  area  from  0  to  800  ft  east  of  the  dike  spending  beach 
there  is  a  net  benefit  of  $8050  annually  because  post  dike 
recession  rates  are  lower  than  pre-dike  rates  in  this 
area.  (See  damage  calculation  in  Appendix  5) 

Since  there  is  no  plan,  no  recreational  or  intangible 
benefits  accrue  and  there  will  be  no  impact  on  employment 
potential.  The  safety  of  people  and  property  remain  in 
jeopardy  because  the  bluff  continues  to  erode  unchecked. 

There  is  virtually  no  impact  on  environmental  quality, 
regional  development,  or  social  well-being  other  than  the 
gradual  loss  of  structures  in  the  study  zone  and  an 
attendant  gradual  loss  of  tax  revenues  as  property  values 
decline  and  structures  are  removed. 

The  plan  contributes  nothing  to  the  planning  objec¬ 
tives  per  provisions  of  Section  111  and  would  be  considered 
unacceptable  as  an  option  for  consideration  by  residents 
in  the  study  area. 

PLANS  CONSIDERED  IN  DETAIL 

Alternative  II  -  Land  Acquisition _ 

This  alternative  is  put  forth  as  a  non-structural 
option  to  the  traditional  coastal  engineering  solutions 
to  shoreline  erosion  problems.  It  is  actually  not  a 
solution  to  shore  erosion  at  all  since  the  plan  requires 
that  the  affected  parties  be  evacuated  rather  than  pro¬ 
tected.  The  plan  requires  for  implementation  that  all 
parcels  (property  and  structure)  that  are  adjacent  to 


the  bluff  in  the  eroding  zone  from  800  to  240..  ft  east 
of  Colorado  Avenue  must  be  purchased  at  fair  market  value. 
This  would  amount  to  the  purchase  of  26  parcels  and  the 
evacuation  of  27  families  in  the  1600  feet  of  affected 
shoreline . 

Public  Law  91-646,  the  Uniform  Relocation  Assistance 
and  Real  Property  Acquisition  Act  of  1970  also  requires 
that  the  affected  parties  be  paid  "actual  reasonable 
expenses  in  moving"  and  an  additional  payment  not  to 
exceed  $15,000  for  displaced  perso/i  to  include  such  items 
as : 

1.  increased  interest  costs  required  when  financing 
the  acquisition  of  a  comparable  replacement  dwell¬ 
ing.  (The  increased  interest  cost  shall  only  be 
computed  on  a  new  mortgage  amount  not  exceeding 
the  mortgage  balance  on  the  acquired  dwelling) . 

2.  the  difference  between  the  acquisition  cost  paid 
to  the  displaced  person  and  the  reasonable  cost 
of  acquiring  a  comparable  replacement  dwelling. 

3.  reasonable  expenses  incurred  as  closing  costs. 

Assuming  these  parcels  are  acquired  in  an  orderly 

fashion  the  structures  thereon  must  be  razed  and  che  land 
cleared.  In  addition,  utility  service  into  and  out  of  the 
affected  area  must  be  relocated  if  necessary  to  provide  con¬ 
tinued  service  at  other  locations.  This  will  create  an  open 
space  adjacent  to  the  bluff  from  approximately  800  to  2400  ft 
east  of  Colorado  Avenue.  This  open  space  could  possibly 
be  used  for  recreational  purposes,  but  this  is  not  assumed 
as  a  benefit  in  this  plan  because  this  would  be  a  self-liauid- 
ing  benefit. 

The  evacuation  of  these  properties  will  involve 
abandonment  of  shore  protective  works  as  well.  Without 
maintenance  these  structures  will  eventually  deteriorate 
to  a  point  where  no  protection  will  exist  for  this  stretch 
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of  shoreline.  This  will  undoubtedly  result  in  an 
accelerated  recession  of  this  shoreline  even  greater 
than  that  now  exhibited  as  post  dike  conditions.  It  is 
impossible  to  predict  how  this  situation  will  affect  those 
properties  adjacent  to  the  abandoned  zone,  but  most  likely 
the  area  0  to  800  ft  east  of  the  revetment  spending  beach 
will  accrete  even  faster  when  it  receives  the  increased 
sediment  load  from  the  eroding  shore.  East  of  station 
24  +  00  the  existing  structures  may  fail  as  they  are  flanked 
by  an  eroding  unprotected  bluff. 

A  benefit  assumed  from  this  alternative  is  the  savings 
to  private  property  owners  on  private  shore  protective 
structures  that  they  no  longer  need  build.  This  amounts  to 
a  savings  of  $17,900  annually.  An  intangible  benefit  to 
this  plan  would  be  alleviation  from  future  concern  about 
property  erosion  for  evacuated  homeowners.  There  is  also 
increased  safety  in  the  affected  area  because  structures 
are  removed  before  sudden  accidental  losses  could  occur. 

Acquisition  has  no  impact  on  marine  environmental 
quality  because  no  activity  from  the  plan  occurs  below 
the  bluff.  There  would  be  a  regional  development  impact 
in  that  homes  razed  no  longer  contribute  tax  revenues. 

In  the  social  well-being  area  the  plan  could  have  a 
positive  impact  if  potential  park  land  is  created  for  the 
public  good.  A  negative  impact  to  the  area  will  be  the  loss 
of  27  private  dwellings. 

The  plan's  end  result  does  meet  and  actually  exceeds 
the  objectives  under  the  Section  111  provisions.  The  plan 
is  technically  feasible  and  could  be  implemented  given  the 
acceptance  necessary  from  both  Corps'  higher  authority  and 
local  interests. 

The  Land  Acquisition  Plan  removes  the  endangered  residents 
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from  the  eroding  area  and  therefore  exceeds  the  maximum 
federal  responsibility  under  Section  111.  As  such,  costs 
of  this  alternative  must  be  shared  between  local  interests 
and  the  federal  government.  The  maximum  federal  financial 
responsibility  is  limited  by  law  to  only  those  costs  to 
mitigate  erosion  attributable  to  the  federal  navigation 
works.  The  remaining  costs  must  be  assumed  by  non-federal 
interests  such  as  at  the  state  or  local  level.  The  cost 
apportionment  is  based  upon  maximum  federal  contributions 
toward  the  feeder  beach  plan  -  alternative  III. 

The  first  cost  of  this  plan  was  estimated  to  be 
$2,173,500  with  no  recurrent  annual  costs.  If  this  plan 
were  adopted,  the  federal  government  would  contribute 
$1,021,600  toward  this  first  cost  subject  to  Congressional 
authorization  (for  sums  over  one  million  dollars) .  This 
contribution  represents  the  present  worth  of  the  feeder 
beach  plan.  If  the  plan  first  cost  is  amortized  over  the 
50  year  project  life  at  7  1/8%  interest  the  annualized  cost 
would  be  $160,000.  Annualized  benefits  amount  to  $17,900 
and  the  benefit  to  cost  ratio  is  0.11. 

A  Relocation  Plan  was  considered  as  an  alternative 
very  similar  to  the  Land  Acquisition  Plan  but  this 
plan  was  rejected  at  an  early  stage  in  the  study.  This 
plan  called  for  Federal  relocation  of  residents  in  the 
damaged  area  as  an  alternative  to  structural  modification 
of  the  shore  and  bluff line.  This  possibly  meant  either 
relocating  only  the  family  or  the  entire  structure.  But, 
at  an  early  stage,  a  determination  was  made  that  ample 
housing  existed  within  the  Lorain  area  with  purchase  prices 
and  socioeconomic  characteristics  similar  to  those  in 
the  study  area.  Federal  policy  (see  Public  Law  P.L.  91-646, 
Section  206)  prohibits  any  type  of  relocation  (except 
physical  movement  of  the  structure)  when  these  types  of 
purchase  options  are  available  to  homeowners  who  receive 
fair  compensation  for  evacuating  their  property.  The 
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possibility  of  physically  relocating  the  houses  is  precluded 
by  lack  of  available  land  and,  often,  the  age  and  condition 
of  the  structure. 

Alternative  Ill-Feeder  Beach  Plan 

This  alternative  satisfies  the  objective  of  mitigat¬ 
ing  only  the  erosion  attributable  to  the  dike  disposal 
structure.  The  nature  of  the  plan  is  to  put  back  in  the 
shore  zone  a  quantity  of  sand  equal  to  that  impounded  be¬ 
hind  the  dike  structure  on  a  periodic  basis.  In  effect 
this  provides  the  reversal  of  littoral  drift  that  nature 
cannot  provide  because  of  the  shielding  by  the  dike  of 
waves  approaching  from  western  quadrants. 

Implementation  of  the  plan  would  require  a  first  time 
placement  of  18,500  yd3  of  fill  to  restore  an  essentially  stable 
shoreline  condition  similar  to  that  which  occurred  prior  to 
dike  construction.  This  first  placement  would  be  deposited 
in_3  segments  along  the  affected  shoreline  at  the  street  ends 
of  Georgia  and  Idaho  Streets,  and  at  approximate  station 
22+40  where  an  easement  on  private  property  would  have  to 
be  acquired  for  access  and  construction  purposes. 

Periodically  after  this  first  placement  additional 
quantities  of  fill  would  be  necessary  to  replace  that 
amount  eroded  by  the  waves  and  impounded  behind  the 
spending  beach  revetment.  An  estimate  of  this  quantity 
would  be  approximately  5400  yd  per  year  since  this  is 
the  quantity  presently  estimated  as  eroding  from  the 
effected  shoreline.  The  actual  quantity  would  be  estima¬ 
ted  by  an  annual  inspection  of  the  site  prior  to  ordering 
nourishment  materials.  These  inspections  may  determine 
that  the  periodic  nourishment  is  much  less  than  5400  yd3 
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as  this  quantity  was  established  during  a  period  of  high 
lake  levels  when  erosion  is  most  severe.  Each  fill  place¬ 
ment  would  cover  an  area  approximately  160  x  200  feet  on 
the  lake  bottom  adjacent  to  the  bluff  and  the  placement 
is  estimated  to  take  about  a  month  to  complete. 

Benefits  accrue  in  this  plan  because  of  a  reduction 
in  the  bluff  recession  from  the  post  dike  to  the  pre  dike 
rate.  This  is  accomplished  by  the  addition  of  a  protec¬ 
tive  beach  fronting  the  bluff  formed  when  the  feeder 
beaches  are  dispersed  by  natural  wave  energy.  An  annual 
benefit  of  $22,500  is  estimated  in  reduced  loss  of  private 
property,  residential  structures  and  shore  protective 
structures  as  a  result  of  plan  implementation. 

No  benefit  is  claimed  for  recreational  use  of  the 
feeder  beach  because  the  fill  would  be  barely  above  the 
water  line  and  the  beach  would  be  dispersed  by  wave 
activity  not  long  after  placement.  There  is  a  small 
intangible  benefit  of  aesthetic  improvement  of  the  beach 
as  the  dispersed  fill  begins  to  take  hold  and  build  out 
a  beach  years  fr r  now. 

During  the  short  construction  period  and  each  year 
hence,  there  will  be  a  slight  economic  advantage  from 
increased  employment  due  to  plan  activities.  There  will 
be  no  increase  in  safety  in  the  bluff  area  because  it  will 
continue  to  erode  but  at  the  pre  dike  rate. 

Impacts  on  environmental  quality  caused  by  this  plan 
will  be  short-term  turbidity  and  periodic  burial  of 
benthic  organisms  during  the  placement  of  the  fill.  These 
are  minor  effects  and  they  are  reversible. 
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During  the  construction  phase  of  this  alternative 
there  will  be  minor  but  periodic  annoyance  to  local 
residents  from  the  noise  of  trucks  and  equipment.  This 
effect  will  be  very  localized. 

From  a  social  well-being  and  regional  development 
aspect,  the  impact  will  be  a  gradual  loss  of  dwellings  in 
the  study  area. 

The  plan,  as  specified,  satisfies  the  planning  objec¬ 
tive  of  mitigating  only  that  erosion  attributable  to  the 
dike  disposal  structure.  The  plan  is  technically  feasible 

but  its  effectiveness  is  only  on  the  order  of  30  to  50%  ir 
curtailinq  total  erosion  alonq  the  study  shoreline.  This 
level  of  effectiveness  is  unacceptable  to  the  Corps  of 
Engineers  as  the  plan  would  not  significantly  affect  the 
total  erosion  problem  that  the  residents  of  the  area  are 
experiencing.  Even  with  the  reduction  in  bluff  recession 
rate,  an  estimated  13  homes  will  be  lost  and  about  1.4 
acres  of  private  property  eroded  over  the  50  year  period 
of  study. 

The  environment  effects  of  the  plan  are  to  periodically 
bury  be 'thic  habitat  in  the  area  of  fill  placement.  This 
area  amounts  to  about  2  acres  during  the  first  placement  and 
about  h  acre  in  the  periodic  placements.  The  distri¬ 
bution  of  fill  material  by  wave  forces  is  a  natural  littoral 
process  and  should  have  no  lasting  effect  on  the  environ¬ 
ment.  Besides  the  marine  habitat  alteration, terrestrial 
habitat  will  be  continually  lost  at  the  average  pre  dike 
recession  rate  of  0.8  ft/yr  (weighted  average  for  entire 
2500  ft  of  shoreline) . 

Since  the  Feeder  Beach  Plan  mitigates  only  the  erosion 
attributable  to  the  dike  disposal  structure  it  is  eligible 
for  100%  federal  funding.  This  makes  alternative  III 
the  base  case  for  financial  comparisons  since  it  represents 
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the  maximum  federal  financial  responsibility  for  this 
study.  The  first  cost  of  this  plan,  including  the  18,500 
yd-3  of  fill  and  easements  of  access,  was  estimated  at 
$287,800.  Annualized  costs,  which  include  amortization  of 
first  cost,  the  periodic  placement  of  5400  yd3  of  fill  and 
inspection  costs,  was  calculated  to  be  $75,200.  Compared 
to  an  annualized  benefit  of  $22,500,  the  benefit/cost  ratio 
for  this  plan  comes  to  0.30. 

Alternative  IV  Groin  Svstem  with  Fill 

This  alternative  is  one  of  two  considered  which  pro¬ 
vides  protection  against  natural  erosion  as  well  as  the 
aggravated  erosion  caused  by  the  dike  disposal  structure. 

The  principal  features  of  this  alternative  are  the  four 
270  foot  long  groins  spaced  at  500  foot  intervals  along  the 
affected  shoreline.  These  groins  are  located  at  stations 
5+00,  10+00,  15+00  and  20+00  which  also  represents  their  dis 
tances  east  of  the  Colorado  Avenue  center  line.  The 
groins  are  constructed  of  the  standard  3  layers  of  quarry- 
stone  rubble  and  the  top  elevation  of  each  groin  slopes 
from  +12  {L.W.D. )  at  the  bluffline  to  +8 (L.W.D.)  at  the 
roundhead.  A  steel  sheet  pile  diaphram  would  be  included 
along  the  groin  centerline  to  prevent  sand  transport  through 
the  groin  armor  layer  from  compartment  to  compartment. 

The  compartments  between  each  groin  are  filled  with  9630 
yd3  of  beach  fill  in  a  manner  that  will  provide  a  25  foot 
wide  beach  at  M.L.S.  on  the  updrift  end  of  the  fill  and  87.5 
wide  fill  at  M.L.S.  on  the  downdrift  end.  This  placement 
mimics  the  assumed  equilibrium  profile  that  the  fill  will 
adjust  to  with  incoming  wave  incidence,  thereby  facilitating 
the  minimum  re-adjustment  of  fill  after  construction.  The 
elevation  of  fill  slopes  from  +4. Oft  in  the  lee  of  the  up¬ 
drift  groin  to  +8. Oft  (L.W.D)  adjacent  to  the  downdrift 
groin. 

In  order  to  maintain  this  protective  beach,  periodic 
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nourishment  will  be  necessary  as  no  groin  field  is  100% 
effective  in  trapping  and  maintaining  sand.  The  actual 
efficiency  of  the  groins  would  have  to  be  determined 
by  a  yearly  inspection  of  fill  quantity  maintained.  For 
the  purposes  of  this  study,  it  was  assumed  that  the 
groin  field  is  50%  effective.  Therefore  a  periodic 
nourishment  program  is  needed  as  part  of  this  plan.  The 
quantity  of  nourishment  is  estimated  to  be  2700  yd3  per 
year  as  this  is  50%  of  the  estimated  quantity  which  erodes 
in  this  stretch  of  shoreline  and  is  impounded  behind  the 
revetment  spending  beach  assuming  the  "worst  case"  condition 
that  all  impounded  material  is  caused  by  dike  entrapment. 

There  are  no  recreational  benefits  associated  with 
this  plan  because  the  beach  fill  is  not  at  a  sufficiently 
high  elevation  to  support  recreational  bathing  activity. 
There  is  the  possibility  however  of  using  the  groins  as 
fishing  piers  but  this  incidential  benefit  has  not  been 
considered  here. 

Access  to  the  site  during  construction  would  be  pro¬ 
vided  at  six  points  along  the  study  area.  Three  of  these 
accesses  are  on  public  property  at  the  foot  of  Colorado, 
Georgia,  and  Idaho  Avenues.  The  three  remaining  accesses 
would  be  easements  on  private  property  at  approximately 
stations  4+20,  8+90  and  22+40.  The  construction  equip¬ 
ment  and  sequence  will  probably  require  ramps  down  to  the 
beach  from  the  bluff  at  many  of  these  accesses.  Some  of 
these  will  have  to  be  returned  to  their  original  state 
as  part  of  the  project  sequence  while  others  will  be  main¬ 
tained  for  beach  nourishment  purposes. 

The  implementation  of  this  plan  assumes  partial 
protection  for  the  area  fronted  by  the  groins  and  beach 
fill  from  station  5+00  to  25+00.  The  area  0  to  5+00  is 
assumed  to  be  a  compartment  formed  by  the  dike  spending 


beach  and  the  groin  at  station  5+00.  The  accreted  fill 
contained  from  0  to  5+00  should  be  adequate  to  maintain 
a  protective  beach  fronting  the  bluff  in  this  zone. 

Since  this  alternative  partially  protects  the  shoreline 
against  future  erosion,  only  a  portion  of  the  full  benefit 
can  be  claimed  due  to  damages  prevented.  The  value  of 
this  benefit  is  estimated  to  be  $29,850  annually  in  losses 
prevented  to  property,  structures  and  private  protective 
structures. 

Intangible  benefits  accrue  as  a  result  of  the  imple¬ 
mentation  of  this  plan  by  alleviating  concern  against 
property  or  structural  loss  for  residents  in  the  protec¬ 
ted  area;  possible  enhancement  of  property  values  due  to 
a  stabilized  bluff line,  and  aesthetic  improvement  of  the 
beach  due  to  the  creation  of  compartmented  fill. 

Other  economic  benefits  which  may  result  if  the  plan 
is  implemented  are  the  temporary  creation  of  employment 
opportunities  during  the  construction  phase  of  this  plan 
and  the  increased  safety  of  having  all  structures  in  the 
eroding  zone  fully  protected  against  accidental  loss. 

The  environmental  effects  of  plan  implementation  are 
to  bury  2  acres  of  marine  habitat  under  the  groins  and 
10  acres  under  the  beach  fill.  On  the  other  hand,  habitat 
is  created  by  the  rocky  nature  of  the  groins  and  the  clean 
fill  may  stimulate  new  growth  not  now  occuring  on  the 
moderately  polluted  bottom.  No  terrestrial  habitat  is 
lost  and  perhaps  the  groins  may  create  a  habitat  suitable 
for  gulls  and  shorebirds. 

The  effects  of  the  plan  on  social  well-being  of  the 
area  are  to  temporarily  increase  employment  during  the  con¬ 
struction  phase.  However,  the  residents  will  experience 
noise  and  nuisance  from  construction  activity  in  the  area. 
Housing  is  preserved  in  the  affected  area  which  will  also 
mean  increased  tax  revenues  due  to  the  higher  property  value 
of  the  preserved  property. 


This  plan  exceeds  the  objectives  of  mitigation  of 
only  dike  induced  erosion.  The  plan  is  estimated  to  be  70% 
effective  in  curtailing  natural  erosion  along  the  study 
shoreline.  This  is  due  in  part  to  the  low  elevation  of 
the  placed  fill  and  partly  to  the  limited  effectiveness 
of  groins  in  maintaining  the  trapped  sand  in  its  compart¬ 
ment.  With  the  addition  of  a  periodic  sand  nourishment 
feature  this  effectiveness  should  improve. 

Financial  responsibility  for  the  implementation  of 
this  plan  is  based  upon  the  maximum  Federal  responsibility 
to  mitigate  only  erosion  attributable  to  the  dike  disposal 
structure.  Since  alternative  plan  III  accomplishes  this 
goal,  the  financial  responsibility  of  the  Federal  govern¬ 
ment  will  be  limited  to  the  maximum  Federal  financial 
responsibility  from  alternative  plan  III.  Accordingly, 
the  breakdown  of  financial  responsibility  for  this  groin 
and  beach  fill  plan  is:  $287,800  federal  portion  of  first 
cost,  $1,956,100  local  portion  of  first  cost,  $2,243,900 
total  first  cost;  $75,200  federal  portion  of  annualized  costs 
$153,200  local  portion  of  annualized  costs,  $228,400  total 
annualized  costs  which  include  interest  and  amortization  of 
first  cost.  When  the  total  annualized  cost  of  $228,400  is 
compared  to  the  annualized  benefit  of  $29,850  the  benefit/ 
cost  ratio  is  0.13. 

Alternative  V  Revetment 

This  is  another  alternative  which  provides  protection 
against  natural  erosion  as  well  as  the  aggravated  erosion 
caused  by  the  dike  disposal  structure.  The  principal 
feature  of  this  alternative  is  a  2000  ft.  long  rubble 
mound  revetment  extending  from  500  to  2500  feet  east  of 
Colorado  Avenue.  The  revetment  is  of  standard  three  layer 


design.  Its  crest  is  6ft  wide  at  an  elevation  of  +14.0  ft. 
above  L.W.D.  to  prevent  runup  which  might  be  injurious  to  the 
bluff  face.  A  synthetic  filter  cloth  is  provided  to  prevent 
bluff  sediments  from  eroding  through  the  revetment  voids. 

The  revetment,  where  possible,  will  incorporate  existing 
structures  as  part  of  its  core,  effectively  covering  over  these 
structures  with  a  uniform  structural  protective  extending 
from  the  defined  accretion  zone  through  and  past  the 
eroding  zone  of  shoreline.  Some  existing  derelict 
structures  may  have  to  be  removed  if  they  interfere  with 
the  3  layer  construction  of  the  revetment.  The  toe  of 
the  revetment  extends  approximately  50  feet  offshore  to 
about  3  foot  depth  contour  with  respect  to  low  water  datum. 

During  the  construction  phase  access  will  be 
necessary  from  all  six  sites  mentioned  under  alternative 
IV:  3  public  and  3  private.  The  exception  in  this  plan 
is  that  access  ramps  down  to  the  beach  from  the  bluff  may 
only  be  necessary  at  the  Colorado  Avenue  site  and  at 
station  22+40.  The  four  other  sites  will  be  used  to  de¬ 
liver  construction  materials  but  not  for  access  or  egress 
of  equipment. 

The  implementation  of  this  plan  will  totally  protect 
the  area  fronted  by  the  revetment  between  500  to  2500 
ft  east  of  Colorado  Avenue.  The  area  0  to  500  is  assumed 
to  be  protected  sufficiently  by  the  accretion  fillet  so 
as  not  to  require  the  extension  of  the  revetment  to 
Colorado  Avenue. 

Since  this  alternative  protects  the  shoreline  against 
any  future  erosion,  the  full  benefit  of  all  damages  pre¬ 
vented  at  the  post  dike  recession  rate  can  be  assumed. 

This  benefit  is  estimated  to  be  $33,000  annually  in  losses 
prevented  to  property,  structures  and  private  protective 
structures . 
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Intangible  benefits  accrue  as  a  result  of  the  imple¬ 
mentation  of  this  plan  by  alleviating  concern  against 
property  or  structural  loss  for  residents  in  the  protec¬ 
ted  area,  possible  enhancement  of  property  values  due  to 
a  stabilized  bluffline,  and  aesthetic  improvement  of  the 
bluff  face  as  viewed  from  the  lake.  A  possible  recreation¬ 
al  benefit  may  be  realized  if  the  revetment  is  used  as  a 
fishing  pier  by  the  local  residents. 

Other  economic  benefits  which  may  result  if  the  plan 
is  implemented  are  the  temporary  creation  of  employment 
opportunities  during  the  construction  phase  of  the  plan 
and  the  increased  safety  of  having  all  structures  in  the 
eroding  zone  fully  protected  against  accidental  loss. 

The  environmental  effects  of  plan  implementation  are 
that  2.5  acres  of  marine  habitat  will  be  buried  under  the 
revetment.  This  may  be  partially  offset  by  the  rocky 
habitat  created  by  the  existence  of  the  revetment.  The 
terrestrial  habitat  is  preserved  because  the  bluff  is 
permanently  armored  against  retreat.  The  revetment  may 
provide  a  habitat  suitable  for  use  by  gulls  and  shorebirds . 

The  effects  of  the  plan  on  social  well-being  of  the 
area  are  to  temporarily  increase  employment  during  the 
construction  phase  which  will  be  offset  by  the  noise  and 
nuisance  of  construction  activity  in  the  area.  Housing 
is  preserved  in  the  area  which  will  also  mean  increased 
tax  revenues  due  to  the  higher  property  value  of  the  pre¬ 
served  property. 

This  plan  exceeds  the  objectives  of  mitigation  of  only 
dike  attributable  erosion.  It  is  technically  feasible 


and  its  effectiveness  is  considered  to  be  100  percent 
in  stopping  natural  and  dike  induced  erosion  along  the 
study  shoreline. 

Financial  responsibility  for  the  implementation  of 
this  plan  is  based  upon  the  maximum  Federal  responsibility 
to  mitigate  only  erosion  attributable  to  the  dike  disposal 
structure.  Again,  the  maximum  Federal  responsibility 
would  be  governed  by  the  minimum  expenditures  to  achieve 
this  objective,  which  is  achieved  by  Alternative  III.  The 
Federal  expenditures  in  alternative  III  chen  become  the 
maximum  Federal  responsibility  for  cost  sharing  purposes. 

Accordingly,  the  breakdown  of  financial  responsibility 
for  the  revetment  plan  is:  $287,800  federal  portion  of 
first  cost,  $1,508,200  local  portion  of  first  cost, 
$1,796,000  total  first  cost;  $75,200  federal  portion  of 
annualized  cost,  $86,700  local  portion  of  annualized  cost, 
$161,900  total  annualized  cost  which  includes  interest  and 
amortization  of  first  cost.  When  the  total  annualized 
cost  of  $161,900  is  compared  to  the  annualized  benefit  of 
$33,000  the  benefit/cost  ratio  is  0.20. 
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THE  PUBLIC  COORDINATION  PROGRAM 

A  thorough  effort  toward  public  involvement  on  this 
Section  111  study  was  instituted  in  both  the  reconnaissance 
stage  and  the  combined  plan  formulation  and  detailed  design 
stage.  Telephone  contacts,  letters,  a  public  workshop, 
and  a  public  meeting  were  utilized  to  gain  public  input 
during  the  preparation  of  this  draft  report.  A  listing  of 
contacted  agencies  follows : 

(a)  Federal: 

1.  U.S.  Fish  and  Wildlife  Service 

2.  National  Marine  Fisheries  Service 

3.  Environmental  Protection  Agency 

4.  U.  S.  Geological  Survey 

(b)  State: 

1.  Ohio  State  Clearinghouse 

2.  Department  of  Natural  Resources 

a.  Division  of  Fish  and  Wildlife 

b.  Division  of  Geological  Survey 

c.  Coastal  Zone  Management  Office 

3.  Ohio  Historical  Society 

4.  Ohio  Environmental  Protection  Agency 

5.  Ohio  Department  of  Economic  &  Community 
Development 

(c)  Regional: 

1.  Northeast  Ohio  Areawide  Coordinating  Agency 

2.  Lake  Erie  Watershed  Conservation  Foundation 

(d)  Lorain  County: 

1.  Lorain  County  Regional  Planning  Commission 

(e)  City  of  Lorain: 

1.  Engineering  Department 

2.  Mayor's  Office 

3.  Recreation  Department 

4.  Port  Authority 


3-1 


VIEWS  OF  NON-FEDERAL  INTERESTS 


Official  agency  response  to  the  Section  111  study 
is  not  expected  until  after  review  of  this  draft  report. 
However,  some  agencies  have  made  comments  by  telephone 
or  letter  based  upon  data  developed  during  preparation  of 
the  draft  report.  Copies  of  pertinent  letter  responses 
have  been  included  in  the  correspondence  section  of  this 
appendix. 

The  city  of  Lorain  has  expressed  great  concern  that 
the  Buffalo  District  Corps  of  Engineers  expend  all  appro¬ 
priate  efforts  to  aid  in  erosion  control  measures  easteri 
of  the  diked  disposal  area.  To  this  end,  the  Corps  in¬ 
stituted  this  study  under  Section  111  authority  in  respon 
to  a  July  19,  1979  letter  from  former  Mayor  Joseph  Zahorec. 

Recently,  in  a  September  15,  1980  letter  to  the  Buffalo 
District  from  present  Mayor  William  E.  Parker,  the  City  of 
Lorain  has  pledged  to  cooperate  and  assist  in  combating 
the  shore  erosion  problem.  However,  the  city  would  not 
pledge  support  in  any  cost  sharing  alternatives  with  the 
Federal  government  as  this  would  be  an  illegal  use  of 
public  funds  for  private  uses. 

The  Lorain  County  Regional  Planninq  Commission 
expects  the  study  to  have  no  effect  on  any  current  regional 
plans . 

The  Lorain  Port  Authority  is  aware  of  the  claims  of 
increased  erosion  east  of  the  dike  disposal  area  structures. 
However,  the  authority  also  recognizes  the  critical  im¬ 
portance  of  the  diked  disposal  structure  on  the  maintenance 
of  the  commercial  harbor  and  therefore  on  the  economy  of 
the  City  of  Lorain.  To  maintain  commercial  interests  at 
Lorain,  the  entrance  channel  and  harbor  complex  must  be 


periodically  dredged  and  the  spoil  disposed  of.  The  dike 
disposal  area  was  constructed  to  contain  this  dredge  spoil 
in  compliance  with  national  environmental  policies. 

The  Ohio  Environmental  Protection  Agency's  initial 
reaction  to  the  alternatives  presented  in  this  study  is 
that  the  agency  does  not  expect  significant  adverse 
effects  on  water  quality  or  the  physical  environment  as  a 
result  of  implementation  of  any  of  the  alternatives 
presented.  The  use  of  clean,  approved  construction 
materials  to  preserve  water  quality  during  and  after  con¬ 
struction  was  emphasized. 

Residents  in  the  study  area  are  convinced  that  the  dike 
disposal  structure  is  causing  most,  if  not  all,  of  their 
erosion  problems.  They  attribute  the  failure  of  private 
shore  protective  works  fronting  their  homes  to  the  pre¬ 
sence  of  the  dike  and  point  out  that  since  the  dike  was 
built  beaches  fronting  their  property  have  disappeared. 

The  residents  feel  that  the  federal  government  should 
repair  or  replace  the  damage  caused  by  the  dike  structure 
and  remedy  the  erosional  trend.  Upon  learning  at  the 
September  17,  1980  public  meeting  that  the  Corps  of 
Engineers,  Buffalo  District  was  recommending  no  action  in 
their  case,  the  residents  were  angry  and  feel  abandoned  by 
their  federal  and  local  governments.  They  realized  that 
the  support  they  felt  they  deserved  and  needed  would  not  be 
forthcoming  and  yet  their  property  continues  to  erode. 


REVIEW  OF  FEDERAL  AGENCIES 


Review  of  the  study  by  Federal  agencies  will  not  be 
completed  until  after  distribution  of  this  draft  report. 
Preliminary  coordination  efforts  have  revealed  that  no 
Federal  agency  has  substantial  negative  concerns  relative 
to  environmental  impacts  or  functional  aspects  of  study 
alternatives . 


PUBLIC  MEETING  SUMMARY 

A  public  meeting  on  the  U.S.  Army  Corps  of  Engineers 
(COE)  study  of  the  effects  of  the  diked  disposal  area(DDA) 
on  shoreline  erosion  was  held  at  7: 30p.m.  on  September 
17,  1980  in  the  City  Council  Chambers,  Lorain  City  Hall. 

In  attendance  were  about  30  people  including  Buffalo 
District  and  Chicago  Division-Corps  of  Engineers  personnel, 
representatives  of  Tetra  Tech,  Inc.,  officials  of  the  State 
of  Ohio  and  City  of  Lorain,  the  Mayor  of  Lorain,  a  repre¬ 
sentative  of  Congressman  Pease,  and  the  general  public. 

A  Corps  of  Engineers  presentation  was  made  on  the 
history  of  the  DDA  and  related  Corps  of  Engineer  activities. 
Included  in  the  presentation  were  material  on  the  nature 
of  the  problem,  alternatives  considered  by  the  COE  to 
mitigate  the  problem,  costs  of  various  mitigation  options, 
and  tentative  study  recommendations.  An  explanation  was 
made  of  COE  policy  on  mitigation  costs  and  the  limits  to 
COE  authority  and  financial  resources  imposed  by  law. 

The  Buffalo  District  indicated  that  based  upon  previous 
studies  and  the  present  draft  detailed  project  report, 
litcle  evidence  suggesting  increased  shoreline  erosion 
resulting  from  the  presence  of  the  DDA  was  found.  The 
District's  federal  financial  responsibility  could  be  con¬ 
sidered  to  be  $287,000  or  less,  since  this  amount  was 
sufficient  to  cover  a  sand  replenishment  option.  However, 
such  a  plan  would  be  ineffectual  toward  halting  long  term 
erosion.  Other  options  were  presented  as  being  too  costly, 
ineffective,  or  requiring  state/local  financial  committments. 
District  contacts  with  state/local  officials  indicated  that 
cost  sharing  funds  would  not  be  available.  Based  upon 
these  facts,  the  District's  tentative  recommendation  is 
that  no  action  by  the  COE  be  undertaken  to  mitigate  shore- 
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line  erosion  east  of  the  DDA.  Tentative  recommendations 
are  subject  to  change  by  the  District  or  by  higher  COE 
authority. 

A  period  of  questions/  answers  and  comments  followed 
the  presentation.  Generally,  the  tone  of  public  comments 
were  that  the  COE  was  in  error  about  impacts  of  the  DDA 
on  shoreline  erosion  and  that  the  amount  of  federal  finan¬ 
cial  responsibility  was  too  low.  Charges  were  made  that 
the  Corps  caused  the  problem  and  is  now  unwilling  to  act 
to  mitigate  the  situation.  Some  persons,  in  the  minority, 
indicated  that  they  understood  both  the  need  for  the  DDA 
in  providing  port  improvements  and  the  COE's  position  with 
respect  to  its  statutory  limits. 

After  observing  that  no  additional  comments  or  questions 
were  pending,  the  meeting  was  adjourned.  The  District 
stated  that  transcript  copies  of  the  public  meeting  would 
be  available  on  request  and  that  a  fact  sheet  concerning 
the  main  points  of  the  Section  111  study  would  be  sent  to 
all  in  attendance.  Attendees  were  thanked  for  their  par¬ 
ticipation. 
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PUBLIC  WORKSHOP  SUMMARY 

The  information  workshop  was  conducted  on  31  March 
1980  from  7:30p.m.  -  10:30p.m.  in  Lorain  City  Council 
Chambers.  The  workshop  consisted  of  a  presentation  of 
the  findings  of  a  Corps  Reconnaissance  Report  and  a  pre¬ 
sentation  of  Corps  future  study  plans.  Afterwards,  a 
question  and  answer  session  regarding  the  information  that 
was  presented  was  held. 

Highlights  of  the  Presentation 

Information  was  presented  about  the  findings  and  con¬ 
clusions  of  the  Reconnaissance  Report  on  Shores  East  of 
Diked  Disposal  Area,  Lorain,  Ohio  which  was  basically  con¬ 
tained  in  a  handout  presented  at  the  meeting  and  presented 
in  the  Appendix  to  this  memorandum.  The  report  concluded 
that  shore  erosion  east  of  the  diked  disposal  structures 
had  not  been  caused  by  them.  However,  the  diked  disposal 
structures  had  impounded  westerly-moving  littoral  drift 
due  to  shielding  of  wave  energy  from  the  northwest  through 
west-northwest  directions.  Thus,  there  has  been  reduced 
reversal  of  the  movement  of  the  impounded  sand  back  in  an 
eastward  direction  which  has  contributed  to  the  erosion 
problem. 

The  presentation  continued  with  details  given  about 
possible  alternatives  to  mitigate  the  impact  of  entrapped 
sand,  which  amounted  to  approximately  3,700  cubic  yards 
annually.  The  alternatives  included  a  feeder-beach  plan, 
a  beach  and  groin  plan,  and  a  revetment  plan.  Specifics 
of  the  plans  were  contained  in  the  handout.  Of  the  alter¬ 
natives,  only  the  feeder-beach  plan  could  be  pursued 
without  local  cost-sharing  and  it  would  not  stop  shore 
erosion,  but  only  mitigate  damages  associated  with  the  dike 
structures.  The  beach  and  groin  and  revetment  alternatives 


3-7 


would  involve  considerable  local  expense.  However,  they 
would  mitigate  damages  associated  with  the  dike  structures 
and  would  protect  properties  against  natural  erosion  in 
the  historically  receding  shore  area.  It  was  stressed  that 
the  amount  contributed  by  the  Federal  government  would  only 
be  equivalent  to  that  necessary  to  mitigate  impacts  of  the 
structures.  This  amount,  based  on  the  preliminary  analysis, 
came  to  $37,000  annually;  an  amount  necessary  to  mitigate 
the  impacts  of  3,700  cubic  yards  of  sand  being  entrapped 
by  the  structures. 

Based  on  the  finding  that  the  diked  disposal  structures 
did  not  cause  the  erosion,  but  did  contribute  to  the  pro¬ 
blem,  a  proposed  future  study  schedule  was  presented.  The 
future  study  effort  will  result  in  a  draft  Detailed  Project 
Report  scheduled  for  public  review  in  late  August.  That 
effort  will  concentrate  on  identifying  more  completely  the 
impact  of  the  structures  on  the  erosion  process  and  determin¬ 
ing  alternatives  that  would  mitigate  damages  associated 
with  the  structures. 

Question  and  Answer  Session 

The  following  covers  pertinent  questions  and  corres¬ 
ponding  Corps  answers  to  those  questions  regarding  infor¬ 
mation  related  to  the  study.  The  questions  and  answers 
were  paraphased  from  tapes  of  the  workshop. 

Question;  Is  the  Federal  share  only  $37,000  annually  for 
any  alternative? 

Answer:  Yes.  This  is  how  that  was  determined.  First, 
what  impact  the  structures  were  causing  was  determined. 

This  was  the  prevention  of  impounded  sediments  from  re¬ 
turning  back  eastward.  The  total  amount  of  sand  impounded 
since  the  structures  were  built  was  determined  irregardless 


of  whether  all  or  part  of  that  would  have  returned  if  the 
structures  were  not  there.  The  annual  amount  was  then 
determined  by  dividing  the  total  by  the  number  of  years 
since  construction.  The  cost  to  return  the  sediments  to 
the  beach  was  estimated  to  be  $37,000  annually.  This  was 
the  amount  which  would  mitigate  damages  caused  by  the 
structures  entrapping  sand.  The  share  is  indicative  of 
the  degree  to  which  the  Federal  structures  contribute  to 
the  problem.  Since  mitigation  is  the  limit  of  Federal 
authority  and  cost-sharing,  only  $37,000  annually  could  be 
applied  towards  any  other  alternatives  such  as  the  beach 
and  groin,  and  revetment  alternative,  which  would  go  beyond 
mitigation  of  the  impact  on  erosion  caused  by  the  structure. 
Note  that  the  $37,000  and  other  figures  given  for  costs  of 
alternatives,  etc.,  are  only  rough  estimates  and  further 
study  will  result  in  refinement  of  these  figures. 

Question:  What  will  happen  after  the  study  is  completed  in 
August? 

Answer :  The  study,  scheduled  for  completion  in  August,  will 
further  delineate  the  degree  of  contribution  to  the  erosion 
problem  and  develop  detailed  costs  associated  with  alter¬ 
natives  to  address  the  problem.  It  must  be  remembered  that 
there  is  no  promise  that  anything  can  be  done.  However,  if 
a  plan  is  developed  that  is  feasible,  is  acceptable  to  locals, 
and  is  capable  of  Federal  implementation,  construction  could 
begin  next  spring  or  during  the  construction  season  depend¬ 
ing  upon  funding. 

Question:  Would  the  Corps  have  built  the  dike  if  they  had 
known  the  erosion  would  be  so  severe? 

Answer :  First,  the  use  of  the  word  "severe"  implies  that 
the  contribution  to  the  problem  by  the  structures  is  quan¬ 
tified  as  severe,  that  is  3,700  cubic  yards  entrapped  annually 
by  the  structures  is  severe  in  relation  to  the  overall 
problem.  The  erosion  problem  in  the  area  is  severe. 
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but  only  the  3,700  cubic  yards  entrapped  is  the  portion 
contributed  by  the  structures.  This  is  not  the  cause  of 
erosion.  If  it  was  known  that  the  3,700  yards  would  be 
entrapped,  maybe  some  sort  of  mitigation  measures,  such 
as  the  feeder  beach,  would  have  been  incorporated  into 

the  dike  design  to  replace  that  entrapped  sand.  In 
tact,  the  spending  beach  was  included  as  a  part  of  the 

dike  design  to  reduce  the  possibility  of  impact  on  the  ex¬ 
isting  erosion  process. 

Question;  Why  doesn't  the  Corps  admit  that  they  have  caused 
the  erosion  problem? 

Answer:  The  diked  structures  did  not  cause  the  erosion 
problem.  The  structures  have,  however,  contributed  to  the 
problem  by  hindering  movement  of  sediments  back  in  an 
eastward  direction.  This  is  different  from  causing  the 
erosion  problem  which  has  been  the  status  quo  for  the  shore 
east  of  Lorain,  as  documented  by  the  many  relic  structures 
and  the  historically  receding  shoreline. 

Question;  What  about  the  storms  out  of  the  northeast  that 
raise  the  water  (being  trapped  by  the  dike)  and  push  it 
over  the  diked  structures  and  up  along  our  waterfronts? 
Isn't  this  similar  to  when  storms  occur  on  the  lake  and 
water  levels  are  much  higher  on  one  side  of  the  lake  than 
the  other?  Doesn't  that  apply  here? 

Answer:  The  degree  to  which  the  diked  structures  trap 
water  such  that  water  levels  are  raised  along  the  water¬ 
front  beyond  what  would  be  the  condition  if  the  structures 
weren't  there,  has  not  been  identified.  The  impact  of  such 
a  condition  will  be  examined  during  further  study. 

Conclusion 

Conditions  have  been  such  that,  historically,  erosion 
along  the  shoreline  in  this  area  has  been  the  norm  and 
there  has  been  a  deficinecy  of  littoral  material  even 
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without  the  diked  disposal  structures.  The  diked  disposal 
structures  ,  therefore,  are  not  the  cause  of  the  erosion 
problem.  However,  the  structures  do  contribute  to  the 
problem  by  hindering  littoral  movement  in  an  eastward 
direction. 

Further  study  will  determine  more  precisely  the  amount 
of  contribution  to  the  erosion  process  that  the  structures 
do  have  and  define  more  precisely  alternatives  that  will 
mitigate  the  effects  of  that  amount  of  contribution.  This 
effort  will  be  done  as  expeditiously  as  possible,  seeking 
public  comment  throughout. 

Comments  on  this  memorandum  or  requests  for  additional 
information  may  be  directed  to  the  Project  Manager,  Timothy 
Byrnes . 
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July  19,  1979 


U.  S.  A  ray  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Gentlemen: 

This  correspondence  is  in  regards  to  severe  erosion  condition 
that  has  recently  occurred  just  east  of  the  aevly-ccnstrucred  dike 
disposal  which  the  affected  land  owners  claim  to  be  the  direct  cause 
of  their  property  daaage. 

My  City  Engineer  has  net  at  this  site  with  ycur  associates, 
Messrs.  Thomas  ?.  Sloan  and  Dennis  liner ,  who  suggested  to  bin  that 
the  City  of  Lorain  to  request  you  ar.d  ycur  department  to  make  the 
study  necessary  to  determine  the  direct  cause  of  this  new  wave 
action  in  this  area. 

My  City  Engineer  said  chat  the  solution  to  this  problem  is  to 
construct  breakwaters  to  dissipate  the  wave  energy  causing  this 
damage.  A  project  of  this  magnitude  would  need  Federal  assistance 
and  since  ic  appears  that  the  dike  construction  has  intensified  the 
wave  action,  your  assistance  is  needed. 


Immediate  protection  should  be  considered  because  this  erosion 
is  inundating  the  area  by  Twenty  to  thirty  feet  per  storm,  where 
the  retaining  walls  have  failed.  At  this  rate,  the  residents  will 
soon  lose  their  homes  to  Lake  Erie  and  Lakeside  Avenue,  along  with 
our  sanitary  sewer  trunk  line  and  ocher  utilities  will  follow. 


I  crust  you  will  cake  Immediate  action  to  make  the  needed 
investigation  and  determine  the  required  solution  and  financial 
assistance  to  this  new  problem.  It  appears  to  us  that  the  dike 
disposal  *,as  created  this  new  problem  for  our  City.  I  am  trans¬ 
mitting  herewith  the  letters  sent  to  my  Engineer  from  Che  affected 
residents  and  I  thank  you  in  advance  for  your  assistance  in  this 
serious  matter.  , 


JJZ : os 
Enclosures 


Sincerely  yours, 

.$£=L<Z, _ - 


.y.oret ,  Mayor 
City  of  LoYain,  Ohio 
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Honorable  Joseph  J.  Zahorec 
hayor ,  City  of  Lorain 
Seer  714  City  Hell 
Lorain,  Ci:  44052 


Dear  llayor  Z-nhcrec: 


This  lr  an  iaceria  reply  to  ycur  letter  of  19  July  1979,  regarding 
the  erosion  problesi  last  of  the  ceviy  coos  treated  dike  disposal  area 
in  Lorain.  ... 


Under  Section  111  of  the  1S63  River  sr.d  Harbor  Act,  I  have  authority 
to  investigate ,  study,  and  construct  projects  for  the  prevention  or 
nit  1^  si  ion  cf  shore  dar-ages  attributable  to  Federal  ravl~sticn  "ej¬ 
ects .  iSo'i  e.v-r,  this  authority  has  alt/ays  been  defined  as  applicable 
/  to  features  of  projects  chat  ware  either  specif icrlly  authorized  by 
Congress  cr  constructed  under  the  Corps  ccn:iauis£  authorities 

program.  Neither  of  these  definitions  applies  to  the  Lcruic  d 1 1 
facility,  so  that  I  an  hs.vir.3  to  "brc«h  new  jrtur.1,”  so  to  stvs’.,  to 
determine  the  lc^al  Units  of  sy  authority.  1  hope  to  have  an  n ns ~e r 
vary  soon  r.d  uill  certainly  let  you  Vccv  as  cccn  ar.  I  have  it. 

Sincerely, 


»•*  *  a»  ,• 
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September  19,  1979 

l 

The  Honorable  Donald  J.  Pease 
U.S.  House  of  Representatives 
1641  Longworth  House  Office  Building 
Washington,  D.C.  20515 


Dear  Congressman  Pease: 


The  Lake  Erie  shoreline  east  of  Lorain  is  subject  to  above 
average  erosion  rates.  As  you  may  be  aware,  erosion  rates  are 
much  higher  during  periods  of  high  lake  levels  such  as  we  have 
experienced  the  past  few  years.  A  number  of  houses  in  the 
vicinity  of  Lakeside  Avenue  are  in  danger  of  being  washed  into 
the  lake  within  the  next  vear. 


The  Department  of  Natural  Resources  is  authcri 
up  to  one  third  of  the  cost  of  erosion  protection  s 
However,  cost  of  protective  structures  in  this  area 
quite  high;  therefore,  we  are  reasonably  certain  th 
residents  cannot  afford  the  r.ecessarv  orctective  st 


to  pay 
ctures . 
uld  be 
coal 

•*-  ~  e 


In  general,  there  is  r.c  federal  legislation  which  authorizes 
construction  of  shore  protective  works  for  private  property.  An 
exception  is  Section  111  of  P.L.  9C-483,  the  "River  and  Harbor 
Act  of  1963,"  which  authorizes  corrective  action  when  the  damage 
is  caused  by  a  federal  navigation  project.  It  is  possible  the 
reflection  of  waves  off  the  new  dike  disposal  area  at  Lorain 
may  be  contributing  to  increased  erosion  at  Lakeside  Avenue. 
Frankly,  this  is  a  "thin  straw,"  but  we  consider  it  the  only 
possible  legislation  which  could  be  used  to  protect  these  houses. 

With  your  strong'  support  there  is  seme  chance  the  Buffalo 
District  Corps  of  Engineers  may  be  able  to  provide  help  through 
the  Section  111  process.  We  would  support  this  effort. 

Sincerely, 


ROBERT  W.  TEATER 
Director 


RViT/cl 

cc:  Buffalo  District  Corps  of  Engineers 
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Col.  George  P.  Johnson 
District  Engineer 
Array  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  NY  14207 

Dear  Colonel  Johnson: 

Bette  Welch  of  my  staff  has  told  me  of  her  conversation  with  you 
concerning  the  Lorain  Dike  Disposal  structure  and  of  the  information  you 
passed  along  to  her  about  the  constraints  under  which  you  feel  you  must 
operate  in  this  situation. 

I  want  to  try  to  be  understanding  of  your  problems,  but  frankly. 

Col.  Johnson,  I  don't  think  your  response  is  satisfactory  under  the  circua- 
stances.  Following  your  reasoning,  there  could  be  no  Corps  action  to  ameliorate 
a  problem  even  if  it  were  perfectly  clear  that  a  Corps  structure  was  causing 

the  problem;  and,  that - instead  of  a  dozen  homes  being  threatened - it  was 

a  ten  million  dollar  public  building,  you  would  have  to  sit  helplessly  by 
and  watch  it  slip  into  the  lake.  In  other  words,  you  would  still  have  to 
go  through  the  cumbersome  study,  design  and  construction  sequence  which 
you  outlined  to  Mrs.  Welch. 

That  helplessness  in  the  face  of  potential  disaster  seems  totally 
unreasonable  to  me.  Surely,  the  Corps  of  Engineers  must  have  the  authority 
to  act  immediately  to  prevent  such  a  disaster.  And  if  it  does  have  such 
authority  in  a  major  disaster  scenario  such  as  is  outlined  above,  then  that 
same  legal  authority  ought  to  be  available  in  the  situation  of  my  constituents, 
for  whom  the  loss  of  their  land  and  possibly  of  their  homes  would  certainly 
be  a  personal  disaster. 

I  realize  that  this  whole  question  involves  a  major  policy  determination 
by  the  Corps  of  Engineers.  Accordingly,  I  am  writing  today  to  General  John  W. 
Morris,  Chief  of  Engineers,  to  raise  the  same  question  with  him.  If  the  Corps 
of  Engineers  is  so  hamstrung  by  the  law  that  it  is  unable  to  respond  in  less 
than  two  to  three  years  to  a  major  problem,  the  law  muga  be  changed  or  the 
Corps  is  going  to  have  to  stop  building  such  structures. 

A  second  concern  disturbs  me  greatly.  While  I  fully  appreciate  the 
efforts  chat  you  are  making  to  expedite  a  Section  111  study,  observers  on 
the  scene  in  Lorain  are  convinced  that  the  Corps  has  already  made  up  its 
mind  Chat  Che  dike  is  not  creating  the  problem  and  that  the  Corps  has  no 
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responsibility.  I  certainly  hope  that  the  local 
and  that  there  is  no  predisposition  on  the  part 
Otherwise  the  Section  111  study  would  be  a  vcste 
cruel  deception  for  the  residents  -hose  property 
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servers  are  incorrect 
the  Corps  in  this  case, 
tine  and  money,  and  a 
threatened. 


Incidentally,  the  question  has  been  raised  as  to  whether  the  Corps 
ever  conducted  a  study  before  the  project  was  approved  for  construction ,  as 
to  the  possibility  of  the  structure  creating  problems  for  nearby  lands.  If 
so,  I  would  like  to  have  a  copy  of  that  study  or  report. 

You  mentioned  to  Bette  the  possible  responsibility  on  the  part  of 
the  City  of  Lorain.  It  is  hard  for  me  to  see  how  the  City  could  have 
responsibility  for  having  caused  the  problem,  and  I  would  think  the  laws 
of  Ohio  would  make  it  difficult,  if  not  impossible,  for  the  City  to  use 
public  funds  to  try  to  correct  such  a  situation  as  this  on  private  property. 

In  conclusion  and  summary,  it  appears  that  what  we  have  here  in  a 
situation  where  the  property  of  citizens  without  great  financial  resources 
is  immediately  threatened,  and  that  a  project  of  the  Corps  of  Engineers  may 
be  contributing  to  that  problem.  It  seems  to  me  that  the  Corps  has  a 
responsibility  to  make  a  determination  as  to  the  extent  of  its  responsibility 
and,  in  the  meantime,  has  a  responsibility  to  keep  the  situation  from 
deteriorating  any  further.  If  three  months  from  now  the  Corps  determines 
that  it  dees  have  some  responsibility,  while  much  of  this  property  has 
slipped  into  Lake  Erie,  it  will  be  too  late  to  take  effective  action. 


Please  note  the  enclosed  news  items  from  the  Lorain  Journal,  and 
let  me  know  as  soon  as  possible  if  there  is  not  seme  way  to  cut  through  the 
red  tape  and  extend  help  to  these  affected  property  owners  while  there  still 
is  time  to  help  them. 


Sincerely  yours, 


*■-  -  1  '*■ 

DON  J.  PEASE 
Member  of  Congress 
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Lt.  General  John  W.  Morris 
Chief  of  Engineers 
Amy  Corps  of  Engineers 
Washington,  D.C.  20314 

Dear  General  Morris: 

I  am  addressing  this  letter  to  you  because  of  the  bread  policy 
question  raised.  -As  I  state  in  the  enclosed  letter  to  Colonel  Johnson, 

I  really  find  it  unacceptable  that  the  Corps  can  construct  projects  which 
ray  or  ray  not  cause  a  problem  at  sore  future  data;  and,  if  they  do,  that 
the  Corps  rust  then  say  it  is  unable  to  ameliorate  in  the  any  the  problem 
without  a  lengthy  study,  and  without  going  through  the  whole  time— censuring 
congressional  process. 

Aslo  enclosed  for  your  additional  information  are  copies  of  news 
iters  to  further  explain  the  urgent  situation  I  discuss  in  my  letter  to 
Colonel  Johnson. 

Please  let  me  know  soon  as  possible  if  there  is  not  sore  wav  you 
can  cut  through  the  red  tape  and  extend  help  to  these  affected  property  owners 
while  there  still  is  time  to  help  them. 


Thank  vou. 


Sincerely  yours. 


DON  J.  PEASE 
Member  of  Congress 


DJ? : vnh 
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5  October  i?7? 


Say  Henry,  City  Engineer 
Engineering  Eepar meat 
Fourth  Floor 
Lomis  City  Hall 
200  Vest  Trie  Avenue 
Lorain,  Ohio  44052 


Sear  Hr.  Eenryt 

Please  reference  recent  conversations  between  Hr.  Paul  Ehulsby  of  your 
office  and  i!s.  Jean  Pope  of  C7  staff  regarding  cur  Section -111  study  for 
the  Diked  Disposal  eras  at  Lorain. 

Tatra  Tech,  Inc.  has  been  hired  to  conduct  this  faction  111  reconnaissance 
study.  Hezbers  of  ay  staff  and  Tatra  Tech,  Inc.  will  cant  at  ye_r  office 
at  5:30  a. a.  on  11  October  1573  to  discuss  the  study  ar.c  si co  nuet  vita 
vena  concerned  citizens  at  10:00  a.r.. 

A  fsvcf  the  residents  of  the  Lakeside  Avenue  area  have  requested  access 
to  5 one  reference  reports.  The  reports  requested  are:  a.  The  appropriate 
Engineering  Regulation  (Ed- 1105-2-50)  which  describes  the  Corps  Section  111 
authority;  b.  The  Section  111  report  dated  22  January  1570  entitled 
'’Investigation  of  Effects  <£  E.  Ereskwater  Shores ru  at  Lorain  Harbor,  Ohio 
on  Adjacent  Shore”;  end  c.  The  Dike  Disposal  Area  report  en  shore  orosicn 
including  the  spending  beach  design. 

In  order  to  cake  these  reports  inacdiately  available  to  Che  public,  I  cx 
enclosing  evo  copies  of  each  with  this  letter.  Cculd  you  pitas a  take 
one  act  of  the  reports  available  to  Chose  citizeus  who  vish  to  review 
then?  Should  the  decani  be  corse  excessive  or  for  any  reason  you  need  tore 
copies,  plaase  let  no  know  jtrd  ve  viU  photocopy  additional  copies  for 
a  wider  circulation. 

Thank  you  for  your  assistance  in  developing  public  access  to  these  reports 
and  also  for  inviting  the  citizen  participants  for  the  11  October  r.ectinp. 

Sincerely  yours. 


Incl 
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5  October  1979 


Honorable  Donald  J.  Pease 
House  of  Representatives 
Washington,  DC  20515 


Dear  Mr.  Pease: 

Your  letter  of  24  September  1979  raised  several  concerns  regarding 
the  shore  erosion  east  of  Lorain  Harbor  and  the  Federal  Dike  Disposal 
area.  First  of  all,  let  me  emphasize  that  I  am  very  concerned  about 
the  erosion  damages  east  of  Lorain,  particularly  in  view  of  the  ero¬ 
sion  threat  to  some  homes.  I  have  directed  my  staff  to  take  any 
action  necessary  to  expedite  a  Section  111  study. 

I  have  reviewed  all  options  which  are  available  to  the  Corps  of 
Engineers,  including  continuing  authorities  and  the  emergency 
authority  granted  by  Public  Law  34-99,  to  identify  what  measures,  if 
any,  can  be  taken  immediately.  In  summary,  I  have  found  that  all 
authorities  which  govern  the  Corps  of  Engineers  specifically  prohibit 
the  Corps  from  engaging  in  the  protection  of  private  lands  from 
shoreline  erosion.  For  example,  Section  14  of  Public  Law  79-526, 
which  allows  for  emergency  shoreline  protection,  can  be  applied  only 
when  public  works  or  nonprofit  public  services  are  threatened.  Even 
this  emergency  authority  is  time  consuming  and  cannot  be  implem  nted 
immediately.  The  benefits  must  exceed  the  costs,  the  maximum  Federal 
expenditure  cannot  exceed  S250,000,  and  there  must  be  a  local  coop¬ 
erator  to  assume  any  additional  costs  and  provides  assurances  before 
emergency  action  under  Section  14  can  be  authorized.  The  only  option 
available  for  me  to  use  for  the  privately-owned  shoreline  east  of 
Lorain  is  Section  ill  of  the  River  and  Harbor  Act  of  1968  (Public  Law 
90-483).  Section  111  authorizes  the  Corps  of  Engineers  to 
"...investigate,  study,  and  construct  projects  for  the  prevention  or 
mitigation  of  shore  damage  attributable  to  Federal  navigation  works." 
Federal  law  prohibits  the  Corps  of  Engineers  from  taking  any  steps  to 
protect  private  lands  from  shore  erosion  unless  it  is  determined  that 
Federal  navigation  works  are  responsible  for  causing  or  contributing 
to  the  erosion  problem. 


NCBED-DC 

Honorable  Don  J.  Pease 

Therefore,  Che  only  immediate  action  available  to  me  in  chis 
situation  is  to  initiate  a  Section  111  study.  Extraordinary  measures 
have  been  taken  to  initiate  the  Section  111  study  and  obtain  addi¬ 
tional  funding  to  allow  this  work  to  be  done  by  an  independent 
Architect-Engineer  firm.  I  received  authorization  to  conduct  a 
Section  111  study  on  13  September  1979.  To  avoid  any  claims  of  pre¬ 
disposition  in  this  case,  I  determined  that  the  reconnaissance  level 
study,  which  is  intended  to  identify  the  presence  of  any  Federal 
responsibility  for  shore  erosion,  should  be  conducted  by  an  independ¬ 
ent  contractor.  A  scope  of  work  was  developed,  negotiation  con¬ 
ducted,  and  on  28  September  1979  the  work  order  was  awarded  to  Tetra 
Tech,  Inc.  Tetra  Tech,  Inc.  is  a  highly  regarded  coastal  engineering 
firm  with  a  great  deal  of  experience  in  shore  erosion  and  in  con¬ 
ducting  Section  111  studies. 

A  major  point  which  I  must  make  is  that  there  is  no  evidence,  other 
than  circumstantial,  that  the  Dike  Disposal  area  has  accelerated  the 
shore  erosion.  A  Section  111  report  entitled  "Investigation  of 
Effect  of  E.  Breakwater  Shorearm  ac  Lorain  Harbor,  Ohio  on  Adjacent 
Shore"  was  prepared  by  the  Buffalo  District  and  dated  22  January  1970 
(Inclosure  1)  in  response  to  the  apparent  increased  shore  erosion 
races  east  of  Lorain  after  the  1963  construction  of  a  breakwater 
extension.  This  study  concluded  that  the  shore  east  of  Lorain  has 
historically  been  an  eroding  shore  and  that  "...the  increased  erosion 
is  due  to  the  coincidental  occurrence  of  higher  lake  levels  and  the 
deterioration  or  complete  lack  of  shore  protection  rather  than  to 
detrimental  effects  of  the  new  structure." 

The  entire  shoreline  of  Lake  Erie  has  experienced  accelerated  shore 
erosion  during  the  1970's  due  to  high  lake  levels.  The  shore  east  of 
Lorain  is  a  high  glacial  till  bluff  area  which  is  protected  by 
various  types  of  structures  with  varying  levels  of  effectiveness. 

The  bluff  is  so  over steepened  and  unstable  that  the  failure  of  one 
shore  protection  structure  will  cause  the  failure  of  neighboring  pro¬ 
tection  works  as  the  weight  of  the  bluff  exceeds  the  strength  of  that 
protection. 

During  the  design  phase  of  the  Dike  Disposal  area,  a  study  was  made 
to  investigate  methods  of  reducing  any  debris  accumulation  and  shore 
erosion  that  might  be  related  to  the  Dike  Disposal  structure.  This 
included  an  evaluation  of  the  existing  shore  and  offshore  conditions 
as  welt  as  the  wave  climate.  As  a  result  of  the  shore  protection 
study  (Jnclosure  2)  a  "spending  beach"  was  incorporated  into  the 
project  to  reduce  the  chance  of  any  accelerated  shore  erosion.  The 
Corps  of  Engineers  made  every  effort  to  eliminate  any  anticipated 
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Honorable  Don  J.  Pease 

adverse  shore  erosion  impacts  from  the  Disposal  Dike  plan.  However, 
if  something  was  overlooked,  such  as  a  disruption  to  offshore  sedi¬ 
ment  transport  patterns,  we  intend  to  find  this  out  as  soon  as 
possible  under  our  existing  authorities.  Should  the  Federal 
Government  he  found  responsible  for  creating  a  situation  which  accel¬ 
erates  shore  erosion,  I  intend  to  act  as  expeditiously  as  the  law 
allows  to  mitigate  any  erosion  attributable  to  the  Dike  Disposal 
Area. 

In  your  letter  you  referred  to  the  city  of  Lorain's  role  in 
correcting  the  erosion  situation.  If  the  Section  111  analysis  shows 
that  the  diked  disposal  structure  has  accelerated  erosion  of  the 
adjacent  shoreline,  the  Federal  Government  would  assume  respon¬ 
sibility  for,  and  mitigate  only  that  portion  of  the  damage  attribut¬ 
able  to  the  disposal  area.  Costs  for  shore  protection  beyond  that 
which  is  necessitated  by  the  Federal  structure  must  be  borne  by  a 
non-Federal  entity  (i.e.,  the  local  homeowners,  the  city  of  Lorain, 
or  the  State  of  Ohio).  Thus,  the  Section  111  study  will  have  to 
determine  if  the  Federal  structure  contributed  to  the  shore  erosion; 
if  so,  to  what  degree  Che  shore  erosion  was  accelerated;  and  finally, 
develop  the  cost  sharing  and  design  package  for  acceptance  by  the 
local  cooperator.  In  addition,  if  the  Federal  share  of  construction 
exceeds  $1,000,000,  approval  by  Congress  is  required.  Only  after  the 
Section  111  study  has  been  compiled,  evaluated,  reviewed,  and 
approved,  and  after  an  agreement  has  been  reached  with  a  local 
cooperator,  can  the  Corps  of  Engineers  protect  Che  threatened  shore. 
Unfortunately,  the  above-described  constraints  prohibit  immediate 
Federal  relief  to  the  landowners  even  though  I  share  your  concern 
that  this  would  be  a  desirable  action. 

I  hope  this  outline  of  my  position  not  only  clarifies  the  situation 
but  also  expresses  my  desire  to  do  whatever  I  legally  can  to  assist 
the  involved  property  owners. 

Sincerely, 


2  Incl  GEORGE  P.  JOHNSON 

as  stated  Colonel,  Corps  of  Engineers 

District  Engineer 
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Ohio  Department  of  Natural  Resources 

OFFICE  OF  OUTDOOR  RECREATION  SERVICES 

Fountain  Square  •  Coiumous.  Ohio  43224  ■  161 4)  466-4974 


July  17,  1980 


Mr.  Craig  Holland,  P.E. 

Tetra  Tech,  Inc. 

630  North  Rosemead  3oulevard 
Pasadena,  Claifornia  91107 

Dear  Mr.  Holland: 


The  State  Clearinghouse  has  referred  your  June  24,  1980  letter 
concerning  shore  erosion  mitigations  at  Lorain,  Ohio  to  the  Department 
of  Natural  Resources .  We  would  appreciate  direct  notification  of  the 
public  meeting  to  be  held  for  this  project.  Please  direct  future 
correspondence  to  this  office  and  also  to: 

Charles  Carter,  Supervisor 
Lake  Erie  Section 
Division  of  Geological  Survey 
ODNR 

P.0.  Box  650 
Sandusky,  Ohio  44870 


RDB/jd 

ca  Horace  Collins,  Chief 

Division  of  Geological  Survev 


JAMES  A.  RHOOES.  Governor  •  ROBERT  W.  TEATER.  Director  •  ROGER  0.  HUBBELL.  Chit 


%%W her*  Ptaol*  Com«  First'4 


ROOM  7t4  -  city  h 

WILLIAM  C.  PAHKCR  LORAIN.  OHIO  440. 

MAYOR  (2141  244*3204 


September  15,  1980 


Department  of  The  Army 
Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Att:  George  P.  Johnson 

Colonel,  Corps  of  Engineers 
District  Engineer 

Re :  NCBED-PF 

Dear  Colonel  Johnson: 

Regarding  your  letter  of  September  4,  1980,  I  am  sympathetic  with 
the  problem  of  erosion  on  Lakeside  Avenue. 

I  will  cooperate  and  assist  in  any  way  that  the  Mayor's  Office  can 
help,  however,  I  cannot  pledge  support  to  cost  sharing  as  that 
pledges  public  tax  dollars  for  private  use,  and  would  not  be  legal. 

We  can  provide  lands,  easements,  right  of  ways,  and  relocations 
necessary  for  construction. 

I  want  the  record  to  show  that- I.  favor  Federal  assistance  for  this 
area  as  soon  as  possible. 


William  E.  Parker, 
Mayor  of  Lorain 


WEP/mv 
cc:  File 
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INTRODUCTION 


The  purpose  of  this  appendix  is  to  provide  detailed 
design  information  for  plans  determined  suitable  for  further 
consideration.  These  plans,  by  nature  of  reaching  this 
stage,  should  be  technically  feasible,  capable  of  achieving 
the  objectives  of  the  planning  process,  and  have  a  high 
degree  of  certainty  of  achieving  their  engineering  goals. 

The  designs  arrived  at  here  will  provide  the  basis 
upon  which  each  plan  can  be  compared,  one  against  another, 
in  their  impact  on  the  NED,  EQ,  SWB ,  and  RD  accounts. 

ALTERNATIVE  PLANS 

The  following  pages  contain  design  calculations  for 
Alternatives  II  through  V.  Alternative  I,  the  "No  Action" 
alternative  is  used  as  a  base  case  against  which  the  four 
other  alternatives  are  compared.  Although  the  "no  action" 
alternative  would  not  satify  the  planning  objective  to 
mitigate  dike  attributable  erosion,  it  must  be  carried  for¬ 
ward  in  the  planning  process  because  it  avoids  both  monetary 
investments  and  potential  adverse  impacts  associated  with 
the  four  other  structural  and  non  structural  alternatives. 
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A  LTE.R.U  AT\  VE  H 


LAND  AC  G>U\S\T\ON  PLAN 


ONE  OF  THE.  PEC^U  l  CEMEkJTS  OF  THE  TECUWJICM- 
FORMULATION  A>ND  EVALUATION  C.RITEEJA  ESTABLISHED 
FOR.  TH\S  STUDY  \S  THAT  ALL  PARCELS  (j-AuD  $  STRUCTURE^ 
WITHIN  THE  AREA  CONSIDERED  TO  EE  DA EM 
EROSiOKl  ATTRIBUTABLE.  TO  THE  PILE  DISPOSAL  STRUCTURE. 
MUST  6E  PURCHASED  UNDER  AN  AGGLUlSiTlOKJ  PLAN 

DAMAGE  PROJECTIONS  -DEVELOPED  \N  aPPE-ND\X  5 
OF  THIS  TEPOET  ^>HoiO  "THAT  kLCST  ALL  PAP-CELS 
SUFFER.  THE  LOSS  OF  A  STRUCTURE.  \N  ADDITION  TO 
LAND  LOSSES  OVER  THE  SO  YEAR-  TRcCECT  LIFE. . 

THERE  ARE  T\!0  REASONS  FOR  NOT  AOQlUIICIN£i 
ONLVj  T HR  CA\UD  OR  ATLUCULKJES  PRtxpECTEO  TO  BE  LOST 
).  THE  PROJECTIONS  FOE  50  VJEARS  OP  EROSioNAL  DAMAGE 
ARE  BASED  ON  ONLtj  2-  ^  BLUFF  RECESSION 

DATA  ,  US»io£  THE  SCENARIO  &F  PURCHASING  TDDAlj 
PROPER  4  STRUCTURES  PROTECTED  TO  EE  TOAVMA&ED^ 

THE  FEDERAL.  GOVERNMENT  NOUL.O  E>E  SUBJECT  TO 
Legal  action  WHEN  Re.AL\Tv{  OFFERS  From  RtoJECTonS 
IS5  THE  PWUdE. 

2.  UNDER  THE.  SCENARIO  OF  A  "  BUM  AS  If OU  Go" 

PLAN  OF  PURCHASING  ONLV|  THOSE.  PROPERTIES 
And  STRUCTURES  ACTUAULLJ  TAVUA&E.D  >  FEDERAL 
GvOVE^NKAENT  NOULP  E>E  CoNTl  NUAULUj  FORCED  To 
KE  ASSESS  ITS  PoRTVOM  OP  THE  ACTUAL  EROSION 
INVOLVING  WvUCH  STUDU  AND  POSSIBLE.  LEGAL  ACXKHJ . 

THE  CR\TEK\A  vo as  therefore  established 
that  all  phrceib  (\n  thear  BNriRenp voould  Ham e  to 
BE  PURCHASED  AT  IPBo  MARKET  VHLUE  AS  THE  MOST 
BQUvTaSLE  SETTLEMENT  Foe  the  E-ESN DENTS  ANP  TO 
AVOID  FUTURE  STUDIES  OP  LEGAL  ACTION  ON  THE. 
part  op  "THE  Government. 

Since  this  A  non-  structural  alternatwe 

DESIGN  CALCULATIONS  ARE  WOT  NiECESSAR-M  THE  FOLLOWING 

Pages  present  the.  cost /benefit  estimates  for  this  Plan. 


n  Aco^unEmoKj  plam 

Cost  to  acgluiee.  all  Properties  won  ho  tus  tiawaeeo 

A^EA  ESTIMATED  TO  EXTEkJD  FCOM  SOO  4®  2400 
FEET  EAST  OC  COLO'SADO  AVS-.  PE^.  AUAL4S1S  P^ESELTTET 
Isi  APPEND'*  1  Of  THIS  REPOST- 

4EE  THE-  TABLE  OV«5  THE  FDLLOIUIUG  PAGE  Fo£- 
THE  PARCEL'S,  uittlCM  IUUST  fc>E  ACGlUIEEO  AUD 
THEME  UAKiO  A  ST^UCOAEE  V^AEAE-T  VALUES 
A  TOTAL  OF  PARCELS  CdSTUOG  * 

Total  .  Pr.o  ?&zz\\  2>i  e  3EG 

TOTAL  STLUCTUEES  \0 lZ$OS  ^ 

TCTAU  \)404,lb£r  1,410,000 

IkJCI  DEKlTl  ALS  To  ACSlUlSrnOKJ 
l)  movikig  EXP  Fuses  (per  Sec202PL3\-b4G>) 

ACTUAL  eeK^OUABLE.  EXPENSES  Poe  KAOV1U&  EAOW  TE4AVJT 
YJCMLD  BE  lKAP0SS\fbLE  TO  Fl&UEE  AT  TUlS  Tmfc.  SUT 
AU  ESTUMATE  OF  ^  1500  p££  UoUSE  HOLD  OUTHB 

average  ahll  se  used  ubzp, 

Vo  PARCELS  i  2  AR.E  VACAUT 

*b  4AVE-  2  40VUES  P££  PA2CFL 
-TVS2EP0R  =  ItJ  21  4ovu€*  KAOVW&  EXPENSES  A  Eg, 
ESTll^CTED  OT  21  K  \5C30  =  ^A-O'SQO 

L)  PEPlALETvnEsJT  UousiwiG*  COSTS  (per  Sec  202  PL  °\\-(e4fc) 

ACTUAL  Avxcva *LTTS  TO  AC^UvEG  R£PLAC£\Ut|s5r  HOUSUXn 
CAU  V40T  ISE  0ETEE>XiU&O  UvJTlL  AFTE2  PURXUASeS 
Afcfc  WvAQE  3  SUT  \T  WvAL(  tbE  RXASOUABLE  TO  A$SUU£ : 

OP  21  TEUMJT5  \Kl  ?ILOP6jCT^  -|o  BE  ACGLUfUSP 

2s%  AEE  HEAJTOtS  EWTlTLEO  ID  A  MAVC  r^aix  PAi(AE»Jr 
df*4ooc  ,  ^awos,  TUeij  cktr  twe  mwomUm.  this  \s 

25  (tt)  4000  *  *  CljOOO 

l)  AEE  OASUCP^  etfTYTLBD  TO  A  maximum  pP^ttAfcjJT 

OF*  15000  ,  fcSSUiuiUG  TYtfcVj  G€T  A4  w&u&L  VHjWUST 
m3*  V*1S  (2l)  (lSoe>) -*15^15-  . 

-TTTAL  FeplACEU^JT  HcUSlUS  COSTS  =  T1^8lS  Sag  m,0OQ 
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MARKET  VALUE  FOR  PARCELS  IN  THE  STUDY  AREA 


Market 

Value 

Lot  Sl2t 

Land 

Land 

Structure 

Depth) 

S'Tt2 

3970 

0 

50x141 

.56 

3060 

0 

43x116 

.61 

5285 

17850 

43x95 

1.29 

5355 

14420 

43x99 

1.26 

1140 

0 

4  3x72 

.37 

1180 

0 

46x72 

.36 

5040 

20320 

47x91 

1.18 

5220 

26620 

46x97 

1.17 

1380 

0 

46x93 

.32 

5040 

23400 

46x92 

1.19 

5990 

15070 

42x101 

1.41 

6545 

26340 

42x119 

1.31 

6545 

21460 

42x119 

1.31 

6630 

24760 

43x118 

1.31 

6720 

20040 

44x112 

1.36 

6545 

22500 

43x112 

1.36 

6720 

35950 

43x120 

1.30 

5256 

24610 

‘  43x102 

1.43 

6250 

27070 

44x97 

1.46 

2190 

0 

44x9  3 

.54 

3680 

18150 

30x97 

1.27 

3680 

15590 

30x95 

1.29 

4240 

24760 

30x98 

1.44 

5990 

26930 

<2x100 

1.43 

5930 

36310 

40x106 

1.40 

5990 

35470 

40x108 

1.39 

6250 

33970 

<0x115 

1.36 

21820 

40500 

98x117 

1.90 

20550 

32110 

96x100 

2.14 

20000 

36850 

55x148 

2.46 

19600 

33970 

55x135 

2.64 

19600 

42540 

55x132 

2.70 

17270 

24680 

45x132 

2.91 

4710 

0 

120x66 

.59 

12970 

56700 

120x66 

1.64 

21050 

103145 

57x154 

2.40 

22640 

67710 

57x304 

1.31 

79660 

64450 

118x307 

1.10 

.  5200 

62840 

60x304 

1.38 

24550 

67390 

58x304 

1.39 

2740 

0 

17.75x304 

.51 

3600 

81360 

118x310 

.98 

49950 

75700 

118x307 

1.38 

TW 

22860 

T757E - 

22800 

60x302 

60x302 

T77T 

1.26 

NOTES:  1)  Market  value  4  lot  ilzi  art  baaed  upon  Corpt  of  hngineer* 

August  1980  Survey  of  Lorain  County  record*,  office  of  "b«  County  Trcaaurtr, 
Elyria,  Ohio.  ' 

2)  Land  value  la  baaed  upon:  land  Barker  value 
♦  appraised  lot  else  la  feet?: 
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ALTERNATIVE  31  ACQUISITION  Plan 


2,  costs  to  demolish  all  properties  ^  iucludunc 
site  improvements,  salvageable.  items  and 
"THE.  D\SCOUTlNUATlOVC  OF  UTILITl^  SEJCVIC&  INTD/^UTOF 
-r^E  AFFECTED  AREA  W\TH  RELOCATION  IF  NECESSARY . 

An  estimate  Or  demolition  costs  clan  be  w^t?e 

USIO&  INFOR  ^TlOk)  FRDVU  THE  LORMN  COIMMUN  llUj 
development  OFFICE'S  ESTIMATE  OF  *3000  To 
demolish  the  medium  si^-e  structures  along 

LAICESIDE  AvE- 

IF  THESE  STRUCTURES  ViA\)E  Avi  AVERAGE  MARKET 
\iAvue  OF  APPTOMCWAMaEtU  AC2  OOO  l  parcels  I1T24) 

THEN  p£KxoL\TlOkJ  (x&TS  CAN!  BE  ASSUMED  AT 

3000X200 O  =  xlSCo  OF  STRUCTURAL,  MARKET  VALUE 
THEREFORE,  FDR  ALU  STRUCTURES  TO  BE  DEMOLISHED 
THE  Cost  woaio  fee  ,\3(e  (ipsz^feos)  -  IHO.Hb  \ 

SAlJ^  ^  \ HO, sop  FOR  DEMOLITION  COSTS 


BENEFITS  FOR  ALTER NATIVE  TL 

0  SAVINGS  TO  PROPERTY  OlCNECS  0\\  PROTECTIVE.  STRUCTURES 
AT  POST  t>LE  RECESSION  RATES  IN  AFFECTED  AREA  • 

FRo^  OAmaGE  CALCULATORS  THIS  COST  IS  S  \7&SO 
SAP  ^n.TOQ  ANNUALUj  WHICH  CAN  KKxG  Be  DECLARED 
A  BENEFTT  f 

0  Local  (counts  cc  Crr^')  savings  to  protect  street 
ENTS  ^  UTILITIES  are  INCLUDED  AS  part  of  COSTS 

FOR  1  AfeCVlL 

a)  INTANGIBLE  BENEFIT  —  ALLEVIATION  OF  CONCERN 

cannct  be  quantified  Isut  could  lend  weight 

To  AN  ALTERNATIVE  >N  COU,? AEISOVO  To  OTHERS 
WVHCH  FANE  NO  IkJTAHGlFbLE  BENEFITS 


ALTERNATIVE  II  ACQUISITION  PLAN 


AlTE£M ATNE.  HE.  ptEOER  feEACH 


RCIOC.  TO  pE(^lO0»C  MO UfcJSUM E SJT , THE  SHOREUME  SHOULD 
fee.  RESTO^EO  Tb  KKi  ESSEMTl  ALL^  (j^MAMlC^LLLj')  STABLE. 
COkiDfpOhU  SiVu\LA<C  TDTHAT  WHICH  EXISTED  BEFORE  D\K& 
Co^5TD.UCnON,T)  ACCOMPLISH  ims/N  AVAOUkTT  CP  R LL  aaviNFUJEVJT 
lb  THAT  WHICH  VJAS  ERODED  AWALj  BETWEEN  DIKE  COBT^UCTlbKl 
AUt>  THE  WiSTTUTvOk*  DR  UVTl&MlOkvi  \S  MECESS>A£JL| . 

Assu<wuh&  MmOnATioO  Co^rexxes  April  \hbi 
MOD  THE  DIKE  UJ4E  COMPLETED  WOV  1111 
TWEKi  ^  5  MOMTUS  DP  ER-OSlOkl  HAS  OCCU££-D  AT  A(J 

Amejcaae  Rate  OF  54oo  ^y^r- 

Total  erosion!  would  thou  se  t4  xs^oo  =  \BASo^a? 

TOTAL  FILL  PLACED  THE  FIRST  Lj^AE  =  '6.500 
FILL  MUST  BE  ALSO  PLACED  PERIODICALLY  Id  fcEPlA.CE 
THAT  ERODED  .TLHS  QUAWriTl(  WILL  SE  T?ETEJfcKAl  klE-D  ujEARL^j 

VsISPECTlOkl.  FotC  CALCULATIOKJ  PURPOSES  ASSUME  A  ^EAKLlj  AVERAGE. 

Place  welt  eq.ual  to  the  5Aco^°Xf^.-  impounded  BV)  the.  Dike. 
AsSUlMtWGi  A  STAKJO  A£D  IbTbM  TRUCK  TDK  HA\AL\UG\  PURPOSES  ■ 
\loTOkiS  =  '^//L5IZ-ToK/^o'i  lO-to  Md3 

assuming  ss  tcucic  TfciPs  /da u  =  3io  i^dVd3U|  pbceci 

KSSU\aaiOGv  20  WOKX  t>W/»  /l*wJrH  \D°/o  OP  WHICH 

MCTT  vOoecED  BECAUSE  OF  UiEATUEe.  PlFPlCulTlES 
£Gdl\PM.eUT  R>££AtCDDU>k}  >  ETC  . 

?»  “PM/  \O0fUCED  /W>  -  IB 

VOAJmS  lb  PLACE  IS  500  \lSP  -  F7§OT>  -  £.B  wiotvrtfc 

5400  VjJA3  ■=  =  O.B 

BOTH  ESTVWUATES  ARE  WTHlUTWE  APPEOKirwATE  &  luOKTH 
WORK  SEASON  Pf^eVvL  APR4L  THEU  S=PT6M6fc£ 

EASEMEUT  POR-  ACCESS  ki&EbEb  AT  O^E-  Pot  UT  ALDUS 
SHORE  AT  STATlOVsl  ZZ+40  j  PAEC&L  WO  4S  . 

TU-\S  WILL  BE  A  TfcuCK  PAUL  kUD  EauipVMEuT  ACCESS 

Road  which  lmlu  creat  a  disturbance  to  6es\deasts 

CSPCaALLtj  THcSC  AT  PARCELS  Wo.  4Z  ccm4  42> . 
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Tms  access  is  ioell  suited  td  tws  MimATtoN  ucasl.ee 
iw  iw  ttaejle  is  sufficient  arer-  adjacent  td  -rut, 

BLU  FF  TD  SERVE  AS  A  STAClNGv  MLEA . 


&ASEVUCNT  vNoULfc  Cows l  ST  OF  A  TRUCK.  eiCiRT  OFWAlj 
9LUS  a  \00'x:Eo'  STA&lNS*  AI^EA  UWCM  OOOULD  SPILLOVER 
INTO  PARCEL  £  4Z, 


C\WCE  TU\S  CONSTRUCTION  PLAN  CAU.S  FOR  CONTINUAL 
USE  OVE£-  A  SO  Ljd.  PCRIO'D  _>  PURCHASE,  OF  TW€> 

land  should  constitute  a  tail  estimate  op 
Cost  of  easement 


pftoPEETM 

PARCEL  AREA  WEEDED  VALUE 


*  42 

*  43 


30XS0  .°iS 

50X5& 4-  3D  K3C0  1>3$ 


COST 
R  7.4SO 

ft  \  nso 
*  14-jSo 
SOuu^l^ZoD 


MBTpoD  OF  PLACEMENT  '• 

TRUCK.  V4AUL  TD  BLUFF  ^  DUMP  OVER  £Mf3  ANRJuEnT, 

WHEN  SUFRCl-EjNT  GlUFVKmTDj  E  PLACED  1C>  PCRU  A 
SAM,  ALL  BEACH  ^  PUCE  A  StAMJU  DOtER-  (&M  CRAME)  ON THE  BBO+ 
70  DISTE1RUTE  MATERIAL  £\>ENlU  To  MEAN  LAKE 
STACKS  oe  PREVAILING*  LA*X  LEVEL1  ^HACUENJER.  \S 


IN  case  of  fast  Placement  the  ghmutiti|  is  Lag&e. 

ENOUGH  Tu AT  MULTIPLE  FILL  S'TES  toOULD  BE  USEO- 
UJ  ADDITION  To  THE  Site  AT  ETTA .  22+40  (appw>x)_,1VJo  STREET 
ENDS  AT  STA.  \54&0  ^EOR&lA  AVE  AMD  STA-  \14fco  IDAUoAVE.  V00ULD 
SltDED  T>  PLACE  THE  \£,50O  VD*  OF  Fu_L 
EACV\  SITE  VNO>LO  RECEIVE  M30UT  ^3  °F  THE  TOTAL 
But  the  Placement  *aal|  ee  made  Toce  (V<p  of  tdtal") 
at  TV.C  STAfcT  A, NO  NEAR.  THE  END  OF  THE  CONSTRUCTION 
S&ASosi'  \vi  THIS  \ofcu|  THE  FILL  DISPERSION  CoULO  fcE 

monitored  and  Placement  OLANTiTitL  vaicried  Ab 
KiERPtD  . 


r 


efseuepts  Fee  use  of  the.  vtreex  epE>s  hfr  pot  pecess 
(pee  ejjsipeegs  office)  as  lou£  as  the.  street 
surface  vs  retupued  to  vts  opigimac-  coPDmeO 
aud  the  street  euo  ft  Zepmred  to  ns  FROTEcrefc) 
coppitvokJ 


ASSUvalp£  THE  OPE  TIME  USE  f0£  APPEOXtlMAT EUj  OKIE 

woKim  fcr  each  street  bpd  apd  placev^ept  as 

STATED  ABOVE.  THE  SHOULD  &E.  LITTLE  Oft.  PO  D^IWfc£t 

TO  THE  STEEET  SURFACE  OR  E*lSTiP&  PRCTECTlOlJ 

the  extepsT  of  fill  upde(L.  a  first  ijEAe. 

OR  SUfeS&QUEKJT  UEAe  PLACE  VUEPiT  SCXUSsR  VO  is 

FOR  THE  SHOO  *?LALEVU£PT  TOPE  HP  0.&  UoVJTH 

PUEP  THE  \^A*TERIAC  IS  &UILT  UP  BEFORE  THE. 

VoAVES  HAVE  THE  ID  P\SSiPATE.  THE  FILE 

usvPG\  the  Mo  Cor^s  SuEveu  Tor  arleas  EAST 
OF  THE  t>l^  IT  WAS  t>eTERtulWEO  THAT  AVEfcACf. 
OFFSHORE  SLOPES  \V->  THE  DAlMAEED 
ARE  : 

Vvn  C  O.OES  L.Vp.D  4©  -  (e,  FT 
(Mi  0-025  -  fe>  pT  4o  ~  12.  FT 

Vva  =  0.0D5  -\ZFT  k>-)4FT 


4-9 


FSSUMIUGv  THE  RIL  TOP  E-LEVATlOk)  IS  AEOUT  4Ao(_5T2>fi?  \<nLD 
MJD  rr  VOlLL  MAUOTAlN  Ar  I  MO  SLOPE  AT  PL ACEJM.EUT 
THE  f\LL  EXTENT  TO  PLACE  ^AOO  \fd*  VoOULD  &E 
T5  FT  vo\  D£  AT  4  4.0 
I  15  FT  VOIDS  AT  0.0  LVOD 
COOFT  TSE  OUT  P!5T  • 

140PT  ALONGSHORE 

TOC  THE  (o  PLACEMENTS  DURING  TUE  BEST  IjEAC 
ASSUWUVN&  ©QaAL  FILLS  AT  EACH  SITE. 

\F  ALL  VUATEEtAi-  DISPERSES  FILL  EXTENT  AT  LWD 
\S  \\5F T  WIDE  X  SO  FT  ALONGSHORE 
IP  NO  MATERIAL  DISPERSES  FILL  EKTEUT  AT  LU>D 
lb  US  FT  VOICE  x  IbO  FT  ALONGSHORE 

It.  ALL  VaaTBRIAL  iN  FlR^T  PLACEMENT  COULD  &E-  MADE 
ivj  e  rather,  thaw  Co  Fills  imTHouct 
SvGiUlFiCMJT  SHoeeLlLiE,  RUNS  WITH  THE  D0j2ER 
FOE  DlSTTUBUCTLOVi  ?UR  ROSES  • 

the  FILL  T  G, DOOMED  AND  DlSTRtfcUTE-D  TO  AS  CLOSE. 

AS  POSS\RLE  To  V^tAkl  LAVLE,  STAGcEQaT  THE  Tlvue  OF 

pl ACfcM.ekir')  So  that  the  saud  is  distributed 

E>ij\  THE  voa\;es  as  Soovl  as  possible.  •  Rapid 
DISPERSAL  OF  THE  FILL  WOULD  ^ORE  LlNELLJ 
APPROXIMATE.  E\)EKiLL\  DISTRIBUTED  FILL  LOHCH 
V0OUL0  pRo\)\DE  WA'O©  PROTECTION  TO  ALL  PASTS 
OP  THE  EFFECTED  ©LUFF  . 
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EDER  BEACH  PLAN 


ALTERNATIVE  1ST  &ROIN  SYSTEM  iUTTH  FILL 


The.  objective  op  this  plan  is  To  Prevent  pike 

INDUCED  AND  NATURAL  EROSION  OP  THE  SHORELINE 
VOrTHiki  THE.  DAMAGED  “SoNE  DEFINED  1*0  APPENDS  1  . 

THIS  IS  TO  EE  ACCOMPLISHED  E>V)  USING  A 
GROIN  FIELD  TO  McuVJTMNI  A  "PROTECTIVE  BEACH 

FRONTING  "THE  'PROPERTIES  NDiW  SuFFE^iOS  BLUPF 

EROSION,  SINCE  THE  GROIN  FIELD  WILL  WCJT  BE  lOO  °/S 
EFFECTIVE.  IN  MAINTAINING  THIS  PROTECTEE  BEACH^ 

A  BEACH  NOURISHMENT  PROGRAM  MILL  ALSO  EE 

NECESSARl^  • 

IN  A  SuRVEVj  OF  SHORE  STRUCTURES  ALONG  THE  LoRAlWl 
C,oUWT|  SHORELINE  ^  THE  OHIO  DEPART MEKJT  OF  NATURAL 
RESOURCES  FOUND  THAT  SHORES  FRONTED  B>U)  BEACHES 
GREATER.  “THASi  50  fREX  WIDE  WtLE  STABLE  REGARDLESS 
of  the  Substance  or  condition  of  additional  Protective, 
structures,  assuming  that  the  groin  Field  will 

PROVIDE  A  DEGREE  OP  PROTECTION  To  TH£.  BLUFFS .  ESPECIAL^ 
"THE.  ^ 

FPOVA^  NORTHEAST^  A  NARROWER  BEACH  LAN  BE  UTUERD 
AS  A  PROTECTIVE  BEACH. 

BU  INSPECTION  OP  OTHER  GROIN  IMPOUNDMENTS  EAST  OF  THE 
DIRE  APEA  j  AN  ESTIMATE  WAS  MADE  ON  THE  SHAPE  OF  THE. 

shoreline  under  prevailing  wave  conditions .  this  Leo 
To  THE  CHOICE  OF  A  25  FT  WIDE  BEACH  DlEECTLlf  IN  THE 
LEE  OF  THE  GRaN  EXPANDING  To  A  WIDER  BEACH  DOvoWDRlFT 
(SEE  CALCULATIONS  ON  FOLLOWING*  PAGE') 

IN  ORDER  TO  MAINTAIN  THIS  PROTECTIVE.  BEACH  ,  PERIODIC, 

nourishment  will  be.  wecessar^  as  no  groin  field  is 
\0oVo  EFFECTIVE  | Ni  TRAPPING  and  mAVNTHUJIVJG  sand, 
the  actual  efficiency  of  THE  GROINS  WOULD  have,  to 
BE  DETERMINED  fcuj  A  UjEARLLj  INSPECTION  OF  FILL  GUANTITLj 

maintainep,  for  the  Purposes  of  this  sruoif  assume  th&t 

THE  GROINS  ARE  SO®/©  EFFECTIVE .  THIS  MEANS  50%  C&  5AOO  HdVm^ 

inould  have  to  be  Replaced  as  this  shoo  Mp3  is  the  quantitlj 

ERODING  ALONG  THIS  SHORELINE  MJD  TRAPPED  THE  DlNE-j 

US  I  MG  VOORST  OAS£  ESTIMATES. 
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kPT'Ed  U  FEW  ITEEATOWS  VAe\j\MG  GfcOlKJ  LENGTH  TO 
GEOlKi  SPACUOG  T4+£  FOLLOWING  OOKABIK^ MTOJ  LJ&*> 
OHcSGkl  port  DESIGN  ; 


S?AC\u6  :  500  FT  4.4r>4 

FMW  keetw.  TWcTOS  ESU'UB^UIM  BEACH  UFDGAFT  EElMAiUED 
TftRAUJEL  TO  5FOT2JE  FOCI  Vq ©  oP  PlSTA^CE  tbETWEEU  GRoV^JS 
TH£lO  AVJGLED  UA<eUOM&r>  oC=  8,S°  (-jcuuoC  =  o.isr) 
THCXIEFoeE  V^KUMUUA  WIDTH-  OF  BtACM  DOWUDeiFT 
Side  of  gr-oiu  field  would  e>E 

25'  mini  +  ^■(50o'>  Cons;  =  2S4«->5  =  £7$  FT 

UTlLfjBVsG  THE  KAEAVi  OFFSHORE  SLOPES  FfcOHA  THE  iSfeO 
sueveLj  torruu^  the,  studi^  w*ea 
W\=  o.oCS  L.W-D  ~G>  FT 
r\Ai  O.OLS  -Gft  -b  -IZPT 

U-  G.oos  -  a  FT  4o  -\«4FT 

DCTEaMiVOC  THE  GfcOllJ  LEUSCTH  USIUG\  THE  TfauiVJDfcl  FT 
VOIOTH  OF  P\LU  EF  <$T.S  FT  (J  VA.uS. 

TH'S  WILL  ALSO  DETERiMiWE  THE  DESv&k!  WATEfc  p^FTH 
rOL  OETEfcWM IkAXlOKj  OF  GfcOlkJ  kdViOR.  3WE  S&E3 

Iki  ALU  CAlGUlLkTloWS  THE  QO  ^BAd  RETUUlKi  P6R\0D  LAKE 
LE\JEL  OF  5T4.I  1GL0  (eleV.  +5.5  WFT  l.vJ.D} 

WILL  65  USED 
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LEMGTU  4  t>£S l&Kl  DEPTH 


PEELMMVJfc&U  GE-oiO  Le.*oGTW  -  2*10* 

vOftTte  DEJPTU  £CT  IDE  =  l5»S'  U^DEJE.  bTo2\M  COUDITIOUS 


\MfcNE  He\EHT  GT  \5»S  FT  DEPTH  USIUS  l E.EBSUUN2- -VJ^E. 
"tHEOdtj  kSSUfcAE  ^iBBCTIOkJ  &  •  Ho  =  ^  &'  ^  T=1.2  Sec  ^o  =  0° 

Sb.  =  —,  N.  =r  b.OOfl* 

5T*  S2-Z  (r.zr 


O.H2 

Ho  -  Ho  Kr. 

=  °1,D2 

R,o2 

5.12  tl", If 

=  0.034 

di  _  * 

Ho'  *  1 

rv\=  o.oi 

Vz  +D  \ 

voo\)e 

l€^3^ 

= 

Hs* 

84' 

=  till 

Hwax. 

=  \ofl 

1  V 

STRUCTURAL  HEM> 


FO£  STRUCTURAL  1WAWK.  (fe=\4.o'  Hsv*o*  =  10, O'  fw 
IRRE&ULWC.  VJkVE  TU-EOR.U 


“I 
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ee&UL W2-  WAVE  “W£DI2JL|  RLOV\  StM  f  \GUK-E  >4  SUGGESTS 
f\  beEMOWG  WAVE.  HEIGHT  Cf  \2.<S  FT  EoCZ  THESE 
COU  DTI  OHS.  CouSlDEJSilOGi  THE  CaeeEKJT  \N  ADEGUAGl  ES 
Of  H2REGUUUU2.  WA^E  TH&OlEtj  AS  APPLIED  To 
0NAR£\CAL_  rO£w.ULNE  USED  FOE  DESIGN ,  USE 
Huuy  -\09>T  feoM  TME  \ILKEGULkK-  THEOtEOj  AND 
CONSIDER.  THIS  A  BEE.WC\k&  WAVE  FOE  COKiSEl2.VAT\EM  . 

Uesvcj^  =  \0.9  R 


•  T>es\GN  op  asmoe  LAyE.e. 

wr  _ 


W  =■ 


f^D  (Sr-  0  ^  OcH  ® 


'Srrr'^dnAt'a,^  Wa6 

i5s  (\oay 

"  2,5  (246^  (p) 


w= 


=  12400  Iks. 


‘rHuc^ujroJ  4tuuK 

.  1*55  (\0»oF 


3.5  fe.^-^Cl.o) 


<2,830  lbs 


Vs/  =.  wes^tH  Qrv^or  lavJvV  lbs- 
tor-  ‘tJrov.e  devsSvfy  ISS'^t3 
H  =•  dies>\aw  vjoaiC 
Kt>=  sAalpik-^  ece-Pfic^vT 

-  2  >S  4or  breabvAA^  WCXO€ 
(Uivsdfriovs  o\a  stouduwil 
=  3.5  -(or-  brecUtw<j  voaoe 
Covtdrke^  o\*  sVrLAoiural  +ruwb 
Sr=-  specvft  c  otnaor 

=  ^%za  =  24E 

Odte  -  side  *  2.0 


•  HEAD  AKldoR  Au  lOtOABLE  &P.ADMTON] 

0.9 w  4o  2.0  W  =  lljlfco  lbs  4o  2U^OO  Iks 

0£  5,5  TONS  4o  12.5  TONS 

•  MINIMUM  C&EST  WIDTH 

B !  r  2>  (ms)  <3sf)^  *  M.&fc1  sa^  I5.01 

VAA\<£  R^JVJDUEAD  D'AKARnfee  -  IS.O* 
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*  ARMOR.  UfcV-JEXZ  THICKNESS  AT 

r -  r\</J^)Kk  -  i(ms)Qt|s?)^=  °i^i‘  soy  \o' 
t*-  \o'  foo-  2.  tJ^ses  of  asmqc. 

AR-wao^  E.*TEUDS  TO  BOTTOVvA  SVfciCE.  ds<M.sU 

•  teouvaDHEkD 

Uk)DE&LAy&e  STOWE 

S\SE'.  O.OGW  4tt  0»?w  -  7^4  lbs  \v  2A&0  lbs 

soj^  750  4o  2500  \bs 

thickness  :  r=  2  [^s)(jg&f*  =  4,g' 

6EDDIMG  STONE 

Sl*E-  '  0.OOOISW  4o  0,0\yJ  =  \.ftfc^s4o  \74lbs 

TmcfcWBSS  •  Assume  2FT.  <so^  1  -to  125  lbs. 

•  teunk  armoe.  allowable  GeadatiovI 

Ofl  W  4o  2,OW  -  £>1*50  lbs -to  VSfefcO  IbS 

or  2?  *few5  4o  7  +ov\s 

•  Tfcuuic  CREST  width  c 

3  =  3(j,is^  (wssO /2>  ~  l^-1'  use.  1 22 

AEMOlR  TVUCCMESS 

r  *  2  6,'SX^»^  r  8' 

•  TEU  UIC  UIO0£??LAL(ER 

S\TLE  •  O.ClpW+oDfl'Al  =  4lo4t*  \400  \V>S 

“miaCKiESS  :  r-.i(\ ASj^f1*  =  3.B'  soj  400^0 \4co  Iks 

BEDD'VJG  Stoue  • 

Slit  •.  0,00015  yJ4o  0-O\W-  \,C»  -H>  (bg>  lfce> 

“mtGNJSS:  assume  2  ft.  *>oj^  Wlofes 
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SECTION  A  -  A 


ARMOR  STONE 

'(5.5  TO  12.5  TONS)  +8.0  CREST  ELEVATION 
_ V _ +5.5  STORM  LEVEL 

0.0  LWD 


EXISTING 

BOTTOM 


BEDDING  |UNDER  LAYER  STONE 

STONE  (750  -  2500  LBS) 


—8.6  BOTTOM 


SCALE  :  1  "-20- 


SECTION  B  -  B 


EXISTING  BEDDING  UNDERLAYER  STONE  T 

BOTTOM  STONE  (400  TO  1400  LBS) 


SCALE  .  V  -  20- 


TYPICAL  GROIN  CROSS  SECTIONS 


4-18 


.M-T&eKJkTWE.  nr  :  UjrrH  BE FILL  —  QuMJnTlES 


LT  gOUypHEAD  -  5E-DD1WG  LkyER 

kv£.£M>\US  -  =  UsV  *t  W&sudPE.  OP  feLMJWET 


few*  r  4nez  ^  siqs-ft2' 

\0L  r  31FS  *2  =•  (o2RO^  =  231 

Aeiuflfc  LkUBRS 

-IMP  SOP  FACE.  LPEL  FbR.  LL  AV&CA&E.  2  STOLlE  TrUCL  YD.OkE, 


Volume,  of  fatal  4ruivv.c.aAed  Cov\E 


\l  -  Z(pB^2  -4  3 


'volume  oV  uwxAerb-^er  c.oi\& 


V  *  \55(o  -43 

Volume  MmoR  =  £  ^W|2H5Sk.)  -  \2kfc8  -Ft* 

Surface  tor.  average  to'  thick  volume  -  iiti  £t-x 

NiUMBEE.  OF  UU1S  N/Sl„  v  Wlcerv,, 

Kir  -  i,  m  kk  (^~  %o)(_\a^)  "=  121©*]  (l)(\0^('<o^(^\2M0o)  3 

Mr  -  9S  uvute  @  12400  'bs/uAvV 

OR  Cp|4  IONS  OP  S<5  4©  12,5  ToKi  UNI'S 


M01UM£  dr  UwDERLAvLjER  =  -^-(iSsC)  -  US  W* 

SOPf^CB  f\PEJL  FOR  AsVERiJaE.  4>b'  TVUCR  VOLUME  =  IfcR  fi3 

^ «  iw  ^ 

Kr=  (o'  @  1240  ^/u^ 

OR.  2&  "toKlS  op  750  4*  2500  tbs  UNITS  • 


TCTAA.  ROLWCHEAO  auKUTtnES  FOR  4  GROINS  : 

94-8  4d3  <«-  1450  1DKJS  8EDDHJG  SToWE.@2,0  ^  \25  4 
2450  Tows  kRMOfc  STDW£  (§>  5,5  *fe  »2,S  lows 
\50  TOWS  UWPEEL^ER.  <9  750  4o  2500  4 


r 

ii 


t£T  TRIAGE 

RBPDIK&  L M|£g. 

Ave.£Ac»B  WIDTHS  AT  MW'SUtt  OF  LAYEfc 
@>??>LUfF  ^  NW  -  4x IO  4- 10  4-12 -H  “  56' 

@  (o' CgLTOUE.  \n  4t  -frnuA  fcLUFE  :  y?  =  4*\5.Q +*0+\2-4  =  fcl.fe1 
£  iKiree«OE. uxtm  RouudheaD  ozis-H  -^W  &a»FFj  Ax  (fe.b +10+12.-4  =  94 

\b\uvwe  =  xuin  +  eu>±84,4  v  2x  104.5  -  33^0 4t* 

\fc>lui/*e  -  1241  ^ 


ArkaoC  Lt^EiES 

C floss  StCHOUAL  4&£AS  AT  o’,  in'l  2y,5l -fro^BLUPF 

W  «J 


AREA  =  ]Z^A  *  lA.b  r  fcOl.r 

g.Z1i+b^  _ 

SECOND  F REA  -  ~=z;  x  b«b  -  141- 2 


TCTAL 


t\K^OZ  AREA  s  bOt.S- 141,2  *  4(00.3-^ 
awD£RLA4EC  A£EA  =  (4I.2.-A'2’ 


Tt>TAL  AR.EA  =  (2>tf  r  553,2. 

5£COK)P  k,EEA  -  *  SR-  \\&,o 

ARHAoR.  AREA  ■=  5S3.2-  Wg.O  *  435.*3-$tU 
UUDE^LAMER  4£BA  *  US.O  -f-f2 


12.  4J2  .  - 

Total  akea  «  z.  x  o  -  lsg  4+ 
Arrok  Lr.£A  =  25^,4+^ 

UuPEtUJ^eJL  AV2.EA  =  O  +tZ  @  R>LUFF 
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AT  "H2.UVJC 


LLvaoE  la^&c  Volume  - 


#*>■}  +  <(35, 2  ^oa  S)  4  435^  2Sfc  n) 


67.2ZS  -ft’ 

E^IS  r-2. 

S-tCFACE.  AEEA  FOO  AVEEAOE  ©'THICA  VOLUME  =  g”  -  \&]OZ-W 
Wum&ee  of  uwrrs  Ur  =  10^03 

o<2  'Ifcfc  (GE30*/um+-)  =  4322.  TOKiS  oF  3  Hoi  ToW  UUITS 


(jNfEJfcLAv^Efc  VOLUME 


'L 


C  104.5) 


+ 


=  *2.0450  -ft3 

CUKPACE  AREA  P0£  AVERAGE  Z&'TUOL  VOLUME  =  -  5382-ft*2- 

Kiu*At€U2  OF  UUtTS  Ur  -  5382  CLy^y.t^)  (M)Vi  -  fcSOl 

or.  zqoi  -  ^40  twos  of  4oob  \4oo#utoris 


TOTAL  TBUVJK  GlUAVJTITIE-S  *=0(5  4  G^oiuS  ! 

5000  Ud3  ^  1500  ToUS  ©EDD44G;  SToWE  0  \  -bio  VbS. 

11300  TOWS  NfcUOfc  STOWE  @  3-bT  TouS 
5950  TOWS  UVJP6RIAVIEI2.E5TOL18  0  4C0te\40o\b$ 


©eac-4  fill 


VJ\DTW  OF  F\LL  PEG  BAl{ 

500  FT  GfcOlkS 

—  3C>  FT  ?  AVERAGE.  LMPTH  OF 

-  "h'b  FT  j  OKDIUS  *012-  iS'^BTS' 

_ _ WIDE  BEACUES 

Mn  ft 


IS 1  4  51,5  1  AfcE-  WIDTHS  OF  EEACt-1  FILL  M.LS.  (.^g) 

TOTAL  FILL  FROM  +  4-0 FT  AT  THE  UPSTCEAVNA 

EWD  OF  T4S  CxjVaPARTW^vJT  To  4 8. OFT  CO^siSTF-E-PtM  ,  SEE 
fc\AfcfiAM  |Q|  4-  \4 


3S.4CH  F  \  LL 

PE.C.  SKETCH  ,  CROSS  SECTlOUA»L  4REA  OF  FILL  IS : 

FOR  4Sn  4t  of  sts  ■$**  uj\de,  bcocU  (£»  v*  Li 

3.5  *  Ll'4>2§^  +•  4K\.toas  +  l,a+°/2]  *  'ItZ.fc-fV1' 

for  4n-33=ss4-ft  o?  (g>Ts-o^)+as  s\.2S-h  lo'^dcbeack 

)*L  *  45  K  iD(p/2,+  (g  x  4. ok  -H3,(»4'i*U4-I.C9+o,^  —  434,4 

Tot^l  N/DLUVHE  of  FILL  =  z\z%%  (4bl)+  4244  (5S4) 

*  $**  -  4(©3o 

TbT^L  FLL  FOUR  £ALfS  =■  SS5E0  Be^CFt  SfvMD 

=  •+ov>E> 


Periodic  kIqucisht ^EKiT 

4SSuv*eo  at  so  oF  5400  -  C“ioo  'jdV^r. 

t>\CV9URAVA 


OHOULD  ExTEKiP  DOVJLi  C&*JT&lRj_lKJE  OF  &RCHNJ  F^^ 
EWOVXCLt  OFFSHORE  TO  fie.ev&MT  T^KiSMlSSlOkJ  OF 
^FLO  THRCU&K  G»£©\kJ  la^eR.  see  sketch  ©£LO\AJ  , 
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DiaPheam  GiufcKJrrai  FoE  Fouie 

AS6»U*M>L&  STfeJ&L  SH^Ef  PILES  PWUL-  22 
L-EJOCjTH  -  6sft 

AvtRA&E  vHaGwt  *  ».2PT_4j<0-pr=  ^  ^ 

SOUACE  TOOTLE,  pe-fc.  GCOlU  -  \4yfeSr  |  \PO 

total  fcc.  Fouie-  g^roims  -  41  go  ft*- 

sa^(  41  SO  Ft2'  Tc-TAL 


Cost  of  easements  ^  access 

SEE  £&.vETVaBL)T  PE-Sl&vi  PACE's  FdR  ExPL^MTO KJ  OP 
EASEMOJTS  AGGUUUfcED  *\"7/7S"D 

PLUS  3  ACCESSES  avi  ClTLJ  PKOp£^M 
WITH  STAGING  4  ‘STOCKPILE  AE£AS 
EXCEPT  1M  GRoll^HcCESS  DOVOSl  TO  THE  EEAC4 
VsilLL  SS  IL&QjJUfcEQ  AT  EACH  ACCESS  POINT  TO 
2 EDUCE  TA£  LENGTH  Or  KAATEJCIAL-  RUNS  AUD 
fEVA?oeADl|  FILL  NEEDED 

ASSUME  CoWST^ULCnOLS  ROADS  ^  AREAS  COST*3C|00  0 
ACCESS  AT  4  F0IKJT5  TO  3E  MAINTAINED  FOR  MOUR.ISUMEVJT  PURPOSES 

METHODS'.  \.  CoUSTRUCT  ACCESS  ROPP5  PROA  £>IUFF  TO  SEAOH 
At  tESIGUATSD  LOCATORS 
1  dfpost  saud  fill  ^  cover  lal^er-S  from 
access  VoivjtS  Id  GeoitU 

3.  place,  kaatecials  nu  quantities  per  desvsu 

DlM&OSlONJS  CoUTIUUOUSUj  ADVAUClUG  OFFSHORE 

4.  USE  Top  OF  GROllU  CoUSrEUCTIOVj  RoADlUALj 

5.  DEPOSIT  BEAC4  6 MUD  FILL  PER  t>ESlGki  DIVuEUSlOUS 

G  REMOVE.  T^^PORARA)  ROADWAY  USIUG  THIS 

material  as  sActc  rll  to  Repair  ra^ps 

AT  5  ACCESS  PDIVJTS  TO  ORIGINAL  feUUFF  COAJTOUJCS 
AUD  PROTECTIVE.  STATE  • 
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IV  GROINS  WITH  BEACH  FILL 


AL.TE.eJ4  AIN  E.  3Z  &LUFP  EENETMEATT 

ExTELlT  OF  e^VETVA&KJT  SHOULD  £>E  SUCM  TWO"  rr 
p(LOVECT5  the.  -DAMAGED  Ae&A  AS  T>ETD2-MiUEt> 
sy  1H£  AcCJ&E-TlOHi  /  ECcSlOA  QALCULAT IoMS ' 

VOE.  ^tocxo  FEOIM  'PROFILE.  COMPAEJISOOS  THAT 
srcsnoMS  0  -b  5+oo  iu  THE.  F\lL€T  A££A  Alh.  MOT  ££-ODlM& 
TV\EfcEFOeE  TH\S  1DME  K1EJE.0  MOT  (bE  PECTTECTSD 
£E4ETMEHrr  SHOULD  &XTEMQ  HOVCEVE*^ 

STA  5+00  4o  STA  25+00. 

TOTAL  LtK^TH  2000  FT. 

AVERAGE  CROSS  SECTION  AT  ELU.FF  ASSUMING,  WEAK SUOfcE 

Slope  ct  w\=  0.005  16  *, 


FOfc  PESlGki  COMOmOKlS 

LAKE  LEVEL:  fO«.  A  20  V|(L  ^eCvARREHCE  INTERVAL  r  5741  (lGL§)  =  ^5*5  (UOI)) 
WAVES  ‘  VASE  D\EECTiOK3  2  APPROACH  OP  Ho  -  T«T.2SCC  ^0=0 

SLOPE  '.  v/l  Ho  \  \LLVE  LENGTH  SEAWARD  \S  V%0  OR  0.02.  APPR.CK  • 

OFEST  WllTH’.  USE  I^IKlIMUM  NEEDED  FOE  DESIGN  CROSS  SECTION 
OE  AS  NECESSARAf  TO  ALLOW  A  (2  FT.  CONSTRUCTION!  ACCESS  o4 
bEDD\H&  LA^ER  AT  N\EANl  LAKE  STAGE, 
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F-KOVsA  VfcR.UkU-L<^ 

d>  _  8.1 

°yx  lin.fjxij1' 

ud  ft  Ag. 

Lo  =  ' 


W&.VE.  TVHEOCa^ 


0.00  4p 


-  0<c\\ 

V\o‘  -  HoKe* 


0.034 


Ho' 


O.ASL 


S.Az/ 


&>r  M  =  O.OS  -"  .fel 

*  'lb 


Us*  5«V  # 
Uv*&*~  (c>,8> 


(2B£dJLAe  VMM  EL  TV+EOK.L|  F^CM  SPU  PlGiUKf  1-4  SUGGESTS 
^  BREJUOUS  W^vE.  HEIGHT  OF  7tb'  For.  THESE-  CDUDHTOMS 
"TrVE£EFovL&  USE-  \4wvx  *.$  Hb  FOIL  COKBER-V/KTSM 
coleioegwog  the  cutoR-e^rr  iva^oectuAcics  of  leee&uu^ 
VJfcME.  TUEOeiJ  4S  APPLIED  To  EU\?i£lC4.L  EJGUfcTlOKlS 
USED  1 10  DESKS  si  . 

^^desu^rs  ~  k.&‘  ^°'  r  &>C^' 


HSSUUiwiG  F.  pEKME^LE  RUM3BLE  WOH^O  (LE\)£m£UT  lolTH 
S\DE-  SLOPES  \*2  KUt>  Ho  =  B&L' 

£©  _  rvnn^  Wsm  ^>10V7^-'0.0&)  %J>  =  2.4  i SjSSLue 
2T2  -Hr^SPw.  -ks  >l  t  (ds/U  =  2,00s)  b/v4-Z«5 

4*WS  Case  0.92  J*  *VUe>*2<4\ 

CorveeHov\  -fLcfor  -figure.  "Hi  K-  l*W  A?r  Cd©t2.o 
-\toyu  Av^uve,  7-2o  (?y4o>3) 

Sv^od#  \  ^  Slo^e  E/Uo  ff  (<4£ 

^£Xv^€fiJc\o  rufebVt  \\Zr  “SbopJZ,  ^/ho-OvR 


ra-Vuo  rubble  ^ 

SfcAJbO^  \  .4S 


*  vTo  s**co$  x  ^  ” 


A  *1.41  xb^ 
\RS 


Vre^uAcu-  vacuie  ^eor\j 

VAs  CM  ^/Uo  =  MO 


■for  v,\o 


0.02  ^Ao-  onb 

»%  4r  mbblej^meoJol^  3  \ ;  1  slopes^  wtae  ORZ  &  o.o2-~ 

£.,  =  ik  *  3.  x  2.4-1  x  MS  s  D.4i 

U£>  TTo  IRS 


RuuuP  R  =  *°\\  *  6.42-  55  8.\  fjT 

^ENlETVUEUT  HEIGHT  =  2  4  t>TOI?K\  Sj«EE  LEVEL 

-  8.1  +  55  =  13'fc'  ABcSE  L.vO.D 
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SKETCH  AS  SWOWW  UKTH  £e.NETuevJT  AT  ELEVtfTlOki  -f  \4-0 
S  OK  FOfZ.  EjUUUP 


•  t€SlGKl  OF  A&KAOZ  U\VjE£.  W  *  wev^ls*  ot  arlN^pr  Uft\V  'tS  • 

^  wa,  uir=  sWe  de^si-Hj  assume  1S5%^ 

W  =  K^" (Sr-  fj*  tot  ©  K  *  cleM'^.  ua”tV'e<!K  =  fcfi' 

Kd=  5\aV>\\tHj  Coe(ficieut  e£  arv*or 

h^jer  =  5i5 

155  (jcStf*  "W  breeckvN^  wave  ew  sWcWab 

W  =  Tf  ^aft-rUn  -Wfc  ^  vawdcw  ^cxced^wf 

°  '  OA^uipir  QjUArrvjsWe  \k  7.  W^5rs 

Sr=  specific  ^vi-^  cf  amor 

W  =  ^2' 50  lbs  SW  «  15S/g,2,4  =  2,^ 

Obto  =  side  stape  *  a,o 

/vUOVOA&LE  GEADATIOK  0,°1  W  4©  2,0  W  OG 

1S55  lb  -fc  4300  lbs 
5*uj  \  4o  2  Vc,  TOMS 

Miuiumam  CGEST  K1\D7+V  (BfcS.MCUA.Ttfc  CCCSS  SsSHom) 

v\t  s  wtWoer  dr  stages  m 

5  =  A//\  ^  cnssf  ^  wuvuwuM  =  3 

Wr  ■=  la^ec  coefficie^ 

/2\c>o\1/3  “>>'5  -for  llaxps  fauqb 

Bvwm  =  3(j.\S)  (^155  )  i  c^uamj5-bov\e, 

W  =  voe-i^kt  of  individual  Qmcr 
Bka'-a  =  0,3’  uvat 

W>r  »  s4ov\e  dewsik)  =  ISS^-2, 
Fc>e  fcEVEXMEMT  Bwm=  Vtj.  (£3)  =■  4,2.  f=T  ,\  fcFT  CfcEST  IS  ADEQUATE. 


w* 


155  (fe&y 
So  1^2,0 


W  =  2150  lbs 


TH  ICKVJ  EJ95  OF  kmoe  LAV|tfc 

r= 


r*  4 


1  vy/r  J  n  i  r  fcuvnberof  s^rcyies  m  laxjer 

(*)(W»  .55'  '  '  *  ** 


£*TEnT  :  ds<-l.5H  ,%  EXTEMD  AfcVOOC  TD  fecJTTOV^ 


UNPEJ(ZLAUp2  STOUE 

W  =  0,2  W  -  ,2(2150)  -  M30  lbs  2  5Cuj  125 -b  425* 

\N  vawj  -  O.abW  *  .0(i>(215D)  -  12s!  lbs  ^ 

TM\cfcNess  r*  n,  ka  wys  =  z,  57  -ft.  -W  2  sfe*e  Wj er 


6SDQIKJ&  STOk)£ 

W MA»y.  -  0,01  W  -  21,5  lbs 
\AImuo  =  Q00015  W  =  0,52  lbs 

THICKNESS  use  l,S  FT, 


Scuj  0,3  -b  2)  it 


SEE  Fl&UILE  OKI  fOLLODOIKlG  PASS  tOZ  EEvETMEKTr 
ceoss  S  ECU  OKI 


EEVE TMEKTT  GLUAKJTmES 
BEDDING*  4  CoEE  LAL(E£ 

LSlj  _iual. _ | 

_LyoLn^ 


mol  1  i-  42,e>*\,s  -  b4,2-f^& 

YOLU-  ST*  4^n  +  4rl|^«  44.6  -PP44 


"TT  ToTAL  VOLUME  =  *  4,03l)% 

f  -for  zoco4t  Volume  *  SjObO 

'%  HjlOOTbKlS 

’JNlDEfcLt^EE 

SURFACE  A(2£A  FC£  AN  A\JEfcA6£.  2  $TDKl£  THICK.  LAL(E<4 
IS  THE  mo  LEMGTW  Or  THE  LAfEfc.  X  UNIT  VJltSTH 

Hr  *  A  r\  k.j^(l"  feo)(rf5ifk  Ur »  timber  of  UvWrs  \k 

,  surface  attcL  4, 

frt>vA  cro^s^choi,  as  &o\ov\  y>  2  stores  \v\  \ol|ct 

A  =  Lx\&  =  202^1 

Ur  =  Z0.-2.  (l)  (US')  (l -  «  *3.5i  uwte/f+ 

Total  rwmber  ef  uwvbs  r  Z5,53x2ooO  =  47)OfcO  u\Mis 

Od  .\W^/wH 

TokIS  Of  UVJDtR  LAYER.  KiEEDED  *  5pfc>0  TONIS 


M\DLE.WGtV\  P£OM  GK-OSS  SECTlOK]  =  SC, o'  A  =  32 J** 

Mr  =  KC^0^C«^  *■  &'03  uv\\-ts/ft 


TOTAL  NLM6EJL  OP  UKinS  -  6.03  (Zooo)  =  Wo., OioO  (3)  3\50%^t 
TbM5>  OP  ARUC*.  HEEDED  =  \7j2-50  To  MS 
*  m.T&E  CLOTH  LENGTH  *  3.COD  r-  ^VOlDT-H*  \toFT}T<TAL  32 ,000  FT2 


l'3SO 


$ 


construction  methods  4  easements 

FoR  OEUV£(2l{  4  T£\mP0RAR-1|  -STOCKPILES  OP  MATERIALS 

HCOU\CE  3  EASEMELTTS 
VPC^VJT  LOT  STA  4+2D  APP12DX 
Paeo EG  *  H 

VACANT  LOT  STA  ©4^0  APPPOX 
PARCEL  #2.0 

A  20*X  300  RTROPrD  TO  A  5o’x  lOD* 

PARCEL  ^  42,  _  _ 

PARCEL  #  43  5DyS64am30O  *  UHSO 

TOTAL  SASEKARNTS  *  11.150 

LSSUU1K&  PURCHASE  PRICE  OF  LAHD  CONSTITUTES 
PA\£  PRICE  POK  EASEMENTS  OVEfC  50  V|£  PROJECT 

L\e£ 


HLxHS 
4*  xSS 

AREA  OH 
SOxSO 


2\°IO 


**2HSO 


l  oruee  accesses  w  HE  stieeet  ends  otf  CiEoe&ia 
(STA.ViABO  APPROK)  Oowdi  TfcAHO  (STK.n+4>o  ^pprck)  can 
ftE  UTILISED  FOR  \MITIAL  CONSTRUCTION  TO  PELlVEP 
MATERIALS.  \f  MO  STREET  DAMAGE  IS  ASSUMED 
THESE  ACCESSES  COST  *0 


VAAivJ  ACCESS  POf^  HEA\>L|  E^UlPMENTf  \5  Vlf\  COLORADO 
AME  STREET  END  AT  *bPEND)N<3i  SEACH 
THE  AREA  WEST  OP  THE  SPENDING  BEACH  CAM  BE  USED 
AS  THE  MLSoe  STAGING  4  STOC<PllE  AREA  FOR. 

THE  CONSTRUCTION) 
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ME.TIAOD 

t^Kl  OUTLINE  OP  A  StSSIBLE  CONSTRUCTION  METHOD  B  ■ 

;.  starting  from.  Colorado  gonstieuct  A  T&MPorzARcj 

ROAD  OUT  OP  BEDD  tNS  5T0N£_  TOWARDS  3TH.5+00 
PEEP  “THE  W\DTH  4  E-CEVATtON  OP  THIS  ROAD  AS 
SlMA-LL.  AS  POSSIBLE. 

2  AFTER  REACHING  <=>^.4+20  TLE  SUPPUq  OP  BEDDING 
STONE  CAN  COIO€.  Ft£OWATH-\9  ACCESS  50  AS  NOT 

TD  Cd»otuouaujl|  Berw^N  to  the  Colorado  Ave. 
ACCESS  ,  SuPPLq  STDNB  AT  ^420  bq  END  TXAMp  OR 
CRANE  REHANDLlM^  • 

2.  FROM  *5m.  S4-C0  EAST  BUILD  UP  BEDDING  LAljEd 
TD  ELEVATION!  +^,o'  P£OV\  \Z  PT  WIDE  ROAD 
A.  NUEN  STA.  S-Wo  \5  REACHED  CONTINUE  L_A\J\lNG\ 
BEDDING  LAqEIC  SUPR.LED  F£om  THIS  POINT 
STARTING  AT  STA.  5+00  ult-R  SUPPUU  FROM.  5TA .  4+^-0 
EVTEUD  BEDDING  LAqE(2  WJTD  LAKE  PER.  SPECS 
AND  COVER.  ^TW  UNDERlAljER  ARMOR  StAPPLUED 
fkom  Colorado  Ave.  sta&ing  area 
5  f\s  coKisTeucnoK)  flog  lessee  id  east,  a  placements 

POLLOLO  BEHIND  ONE  ANOTHER.  UTILISING  THE  5 
ACCESSES  CHEATED  "HD  SUPPLq  UAT&RaAIS  B9A  EACH 

STAGE  v  these  stages  ace*, 
a.  construct  sodding  stone  access  road 

B.  EXTEND  fctDOlNG,  STDNR  TD  t>ESlGvN  DIMENSIONS 
C«  COVER-  4  ?^OT£cT  BEDDING  ioT+i  U N DE£LLAl\E(C- 
ARMo  (2- 

D  Cover  nth  ap-moc  LAqee 

-OR  CONSTRUCTION  poAOS  ^  AOeAS  ASSUME  A  FIRST 
cost  oF  Hocoo  ta  coves  Roads  At  the.  3  easements 
and  THE  TEMPORARq  BEDDING  LAq<ER  PLACED  FEOfA 
ST  A.  0  4o  STA  5+00. 


RNATJVEV  REVETMENT  PLAN 


MATERIALS  SURVEY  FOR  LORAIN  HARBOR  SECTION  111 


General 


A  materials  survey  was  performed  In  September  1960  to  determine  possible 
sources  for  the  Lorain  Harbor  Section  111  Project.  The  survey  consisted  of  a 
file  search  and  communications  with  suppliers  in  which  the  following  were 
considered:  An  analysis  of  the  results  of  quarry  Investigations,  an  analysis 
of  laboratory  test  results,  the  evaluation  of  available  service  records,  and 
the  determination  of  Interest  in  producing  required  materials  on  the  part  of 
the  quarry/plt  operators. 

Material  Types  and  Gradations 

Design 

Three  possible  designs  will  be  considered  for  the  Lorain  Harbor  Section  111 
beach  erosion  control  project.  They  are:  establishment  of  a  feeder  beach, 
beach  restoration  and  groin  compartmentation,  and  revetment. 

The  feeder  beach  plan  Involves  the  initial  placement  of  sand  in  the  eroded 
shore  sector  with  periodic  replenishment  of  sand  in  the  form  of  a  stockpile 
on  the  shoreline.  This  stockpile  will  serve  as  a  source  of  sand  and  must  be 
equivalent  to  18,500  cubic  yards  initially  and  5,400  cubic  yards  per  year,  with 
the  sand  being  of  suitable  size  characteristics. 

The  groin  system  with  fill  includes  the  construction  of  a  sand  beach  with 
groin  compartmentation.  To  maintain  the  2,000-foot  shore  segment,  4  groins 
spaced  500  feet  apart  with  a  length  of  about  270  feet  would  be  required.  The 
material  required  for  this  alternative  includes: 


Head  Armor 
Trunk  Armor 
Head  Underlay 
Trunk  Underlayer 
Head  Bedding 
Trunk  Bedding 

Sand  (First  Placement  Only) 


5.5  -  12.5  tons 

3  -  7  tons 

750  -  2,500  lbs. 
400  -  1,400  lbs. 
2.0  -  125  lbs. 

1  -  70  lbs. 


2.450  tons 
17,300  tons 

150  tons 
3,950  tons 

1.450  tons 
7,500  tons 

38,500  cubic  yds. 


The  third  alternative  plan  is  a  rubble  revetment  along  2,000  feet  of 
shoreline.  Beach  revetment  materials  Include: 


Armor 

Underlayer 

Bedding 


1  -  2.25  tons 
125  -  425  lbs. 
0.3-21  lbs. 


17,250  tons 
5,060  tons 
12,100  tons 
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Specific  Gravity  of  Stone  Materials 


A  specific  gravity  of  2.48  (155  pcf)  vas  used  to  compute  the  stone  sizes  for 
the  three  stone  types.  A  variation  in  specific  gravity  equal  to  +5  percent 
(2.36  to  2.60)  is  acceptable.  It  will  be  necessary  to  redesign  stone  sizes 
for  any  source  used  having  a  stone  material  whose  specific  gravity  is  not 
2.48  +  5  percent. 


Material 


General 


Quality  requirements  for  each  material  type  are  discussed  below.  The  bedding 
stone,  armor  stone,  underlayer,  and  blanket  and  core  have  been  subjected  to 
the  tests  established  by  the  Ohio  River  Division  Laboratories,  Cincinnati, 

OH.  Test  No.  P-9,  "Riprap  and  Breakwater  Stone  Evaluation,"  Includes  a  suite 
of  tests  to  determine  stone  durability. 


Armor,  Bedding,  Underlayer  Stone,  and  Blanket  and  Core 


The  stone  to  be  used  for  this  purpose  will  be  free  from  significant  cracks, 
seams,  and  overburden  spoil.  ■  The  sources  which  are  suitable  for  this  must 
not  show  significant  breakdown  in  the  freeze-thaw  or  wet-dry  tests. 


Material  Sources 
General 

Armor,  bedding,  underlayer  6tone,  blanket  and  core,  and  sand  can  be  produced 
from  the  indicated  sources  listed  in  the  "Possible  Material  Sources."  It  is 
possible  that  all  the  material  from  these  sources  is  not  suitable.  The  right 
will  be  reserved  in  the  specifications  to  reject  materials  from  certain 
localized  areas,  zones,  strata,  channels,  or  stockpiles  when  such  materials 
are  deemed  unsuitable. 


Selective  quarrying  will  be  required  for  the  production  of  armor,  bedding, 
underlayer,  and  blanket  and  core.  The  specifications  will  require  that  shale 
and  other  undesirable  materials  will  be  excluded  by  adequate  processing. 

Sources 

Nine  convenient  sources  are  capable  of  producing  the  required  material.  They 
are  all  located  within  a  60-mile  radius  of  the  project  and  will  be 
transported  by  barge  or  truck.  It  should  be  noted  that  although  Cleveland 
Quarries  is  a  viable  source,  the  stone  has  an  unusually  low  specific  gravity 
(approximately  2.28).  The  stone,  however,  is  of  good  quality  and  has  been 
used  in  the  construction  of  a  number  of  breakwaters  on  the  Great  Lakes. 
Material  source  Information  for  each  material  type  relating  number  of 
possible  sources  and  distances  from  the  project  site  follows: 

Armor  Stone  -  6  sources  within  a  60-mile  radius. 

Underlayer  Stone  -  7  sources  within  a  60-mile  radius. 

Bedding  Stone  -  7  sources  within  a '60-mile  radius. 

Beachfill  Sand  -  2  sources  within  a  40-mile  radius. 
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•EACH  FILL 


LABORATORY  TEST  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

JUNE  1974 

ORD  LAB 

LAB  I  103/74. 62IC 

OPERATION  FORESIGHT  PROJECT  REPAIR 
EASTLAKE,  OHIO  (LARGE  RIPRAP) 

AUGUST  1976 

ORD  LAB 

LAB  N  103/76. 624B 

CLEVELAND  CONFINED  DREDGE  SPOIL 
DISPOSAL  AREA  NO.  14  (ARMOR  STONE) 

DECEMBER  1977 

ORD  LAB 

LAB  If  103/77. 623B 

CLEVELAND  CONFINED  DREDGE  SPOIL 
DISPOSAL  AREA  NO.  14  (ARMOR  STONE) 

APRIL  1979 

ORD  LAB 

|  LAB  A  103/79. 6I4B 

CLEVELAND  DIKED  DISPOSAL  AREA, 

SITE  14 

MARCH  1980 

ORD  LAB  - 

LAB  »  103/80. 6 l 08 

CLEVELAND  EAST  BREAKWATER 

_ _  _ 1 

L  .  . 

i 

i 

! 

| 

DECEMBER  1968  ; LAB  *  103/69. 607C 

l- 

CLEVELAND  DIKED  DISPOSAL  AREA  NO.  2 
CLEVELAND  HARBOR,  OH.  (CORE  STONE 
AND  ARMOR  STONE) 

lORD  LAB 

MARCH  1972  j  LAB  *  . 03/72 . 606C 

_ _ _ . _ A _  __  i 

CONFINED  DREDGE  SPOIL  DISPOSAL  PRO¬ 
GRAM  (CORE.  INTERMEDIATE,  FILTER 

AND  ARMOR  STONE). 

.  j 

1 

1 

1 

1 

1  1 

j 

APRIL  1978  1 

L_  _  . 

ORD  LAB  1 

LAB  *  107/78.61  IB 

l 

.  .  .  j 

PRESQUE  ISLE  PROJECT 

ORD  LAB 

JULY  1978  j  LAB  *  103/78. 624B 

h-  -  -*  t - 1 

,  i 

!  ! 
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foil 

STOWE) 


SERVICE  RECORD 

DATE  USED 

PROJECT 

EVALUATION 

UNKNOWN 

OPERATION  FORES IONT  PROJECT  REPAIR 
EASTLAKE,  OHIO 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

1977 

OPERATION  FORESIGHT  PROJECT  REPAIR 
EASTLAKE,  OHIO 

TOO  EARLY  TO  EVALUATE 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

1973-1974 


1974-1977 


UK  KNOW 


LORAIN  DIKED  DISPOSAL  AREA, LORAIN 
HARBOR,  OH  (ARMOR,  CORE,  AND 
UNDERLAYER  STONE) 


TOO  EARLY  TO  EVALUATE 


CLEVELAND  DIKED  DISPOSAL  AREA  NO. 

1969 

2  CLEVELAND  HARBOR.  OH  (RIPRAP) 
STONE) 

SATISFACTORY 

REMARKS 


UNIT  WEIGHT  VARIES  FROM  149.1  P.C.F.  TO  152.2  (REN  PORTION  OF  QUARRY) 


SPECIFIC  GRAVITY  2.395.  MATERIAL  APPEARS  TO  BE  SUITABLE  FOR  INTENOEO 
USE. 


SPECIFIC  GRAVITY  RANGES  FROM  2.340-2.416.  MATERIAL  APPEARS  TO  BE 
SUITABLE  FOR  INTENOEO  USE. 


ALSO  TESTED  FOR  FINE  ANO  COARSE  AGGREGATES  FOR  CONCRETE  AND  CELL  FILL. 
SPECIFIC  GRAVITY  FOR  FINE  AGGREGATE  IS  2.59;  FOR  COARSE  AGGREGATE  2.62 
LEDGE  ROCK  VARIES  FROM  2.62  TO  2.75.  SELF  UNLOADING  VESSELS  AND  BARGE 
FACILITIES  AVAILABLE.  ONLY  UNITS  17  AND  MH-I  ARE  ACCEPTABLE  FOR  ARMOR 
STONE.  ONLY  CRUSHED  STONE  FROM  LIFT  3  ACCEPTABLE  FOR  CONCRETE  AGGRE¬ 
GATE. 


SPECIFIC  GRAVITY  2.519 

MATERIAL  SU I  TABLE  FOR  LORAIN  HARBOR,  OHIO  SECTION  III 


INTENDED  USE 


SPECIFIC  GRAVITY  2.521 
-2.5 1)4.  MATERIAL  SJ  I  T- 
ABLE  FOR  INTENDED  USE. 
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U  S  ARMY  ENGINFCR  DISTRICT,  BUFFALO 
TO  ACCOMPANY  F>  fc  t  A  I .  ED  PROJECT  REPORT 


POSSIBLE  SOURCES  FOR  CONSTRUCTION  STONE  AND  BEACH 

FILL 

SOURCE 

1 

• 

ROCK  TYPE  PROPOSED  USE 

RADII 

DISTAN 

QUALITY  QUARRIES 

QUARRY  AT  KELLY'S  ISLAND,  OHIO 


FRIT  SAND  AND  GRAVrl  CO. 

STOCKPILE  AT  LORAIN,  OHIO 

OFFICE  AT  ERIE,  PA. 

LAKE  SAND 

BEACH  FILL 

2 

FILL 


L 

.ABORATORY  TES1 

'  RECORD 

DATE  TESTED 

LABORATORY 

l  -  - 

PROJECT  FOR  Which  T  EST  P  D 

JULY  1976 

ORD  LAB 

!  LAB  *  I03/76T. 603B 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM  DIKE  14  (ARMOR  STONE) 

DECEMBER  1977 

ORD  LAB 

LAB  »  103/78. 60IB 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM  DIKE  14  (ARMOR  STONE) 

SEPTEMBER  1978 

ORD  LAB 

LAB  *  103/78. 63IB 

CLEVELAND  DIKE  14 

: 

l 

AUGUST  1967 

ORD  LAB 

LAB  *  103/68. 604C 

PILOT  STUDY  CONFINED  DIKE  DISPOSAL 
PROGRAM  CLEVELAND  HARBOR  (RIPRAP) 

UNKNOWN 


APRIL  1972 


LAB  *  103/72. 606C 


WELLSVILLE  REHABILITATION  PROJECT,  uNKk()WN 
WELLSVILLE.  N.Y.  (DERRICK  STONE) 


APRIL  1976 

ORD  LAB 

LAB  t  103/75.6188 

JULT  1973 

h  ' 

ORD  LAB 

LAB  *  I0I/74.305C 

CONFINED  DREDGE  SPOIL  DISPOSAL  AREA 
NO.  7,  LORAIN  HARBOR.  OHIO 


UNKNOWN 


ORO  LAB 

LAB  «  103/80. 622B 


VERMILION  HARBOR,  OH,  DETACHED 
BREAKWALL  (F. A.  FOR  CONCRETE  CAP) 


LAKEVIEW  PARK  BEACH  EROSION  CONTROL 
PROJECT  (BEACH  FILL) 


1980  BEACH  REPLENISHMENT  PROJECT 
AT  LAKEVIEW  PARK  PROJECT  (BEACH 
FILL 


SERVICE  RECORD 

DATE  USED 

PROJECT 

EVALUATION 

1976' 

i 

CONFINED  DIKE  DISPOSAL  SITE  IN 

i 

TOO  EARLY  TO  EVALUATE 

CURRENTLY  BEING  TESTED 


VERMILION  HARBOR,  OH,  DETACHED 
BREAKWALL  (CONCRETE  CAP) 


LAKEVIEW  PARK  BEACH  EROSION  CONTROL 
PROJECT  (BEACH  FILL) 


I960  BEACH  REPLENISHMENT  PROJECT  A1 
LAKEVIEW  PARK  PROJECT 


TOO  EARLY  TO  EVALUATE 


SA 

UNKNOWN 

UNKNOWN 

FO 

SE 

SPEC  I  FI 


I960 


TlON 


REMARKS 


UJ 

BTED 

UNITS  KI-L2-I  UPPER  A  LOWER  A  KI-LIA-I  ONLY  ACCEPTABLE  FOR  ARMOR  STONE. 

•r . . 

SAMPLES  RANGE  FROM  2.392  -  2. Nil  SPECIFIC  GRAVITY.  UNITS  KI-L2  WERE 
FOUND  SUITABLE  AND  UNITS  KI-L2-5  EXHIBITED  BREAKAGE  ALONG  STYLOLITIC 
SEAM. 

UNIT  WEIGHT  AVERAGES  ABOUT  143.5  P.C.F.  THIS  SANDSTONE  HAS  A  GOOD 
SERVICE  RECORD.  IT  HAS  BEEN  USED  ON  SEVERAL  OUTER  BREAKWALLS  IN  THIS 
DISTRICT.  HOWEVER,  IT  WILL  FAIL  MOST  DURABILITY  TESTS. 

SPECIFIC  GRAVITY  VARIES  FROM  2.28  TO  2.33.  MINIMUM  OF  100  DAYS 

CURING  REQUIRED. 

SPECIFIC  GRAVITY  IS  2.63.  LOW  ALKALI  CEMENT  REQUIRED  FOR  CONCRETE. 

TE 
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ERIE  SAND  AND  GRAVEL  CO. 
STOCKPILE  A [  CLEVELAND.  OHIO 
OFFICE  AT  ERIE.  PA. 


POSSIBLE  SOURCES  FOR  CONSTRUCTION  STONE  AND  BEACH  FILL 


j  ROCK  TYPE  PROPOSED  USE 


LAKE  SAND 


BEACH  FILL 


E.  KRAEMER  AND  SON.  INC. 
QUARRY  AT  CLAY  CENTER.  OHIO 
OFFICE  AT  CLAY  CENTER.  OHIO 


NIAGARAN  DOLOMITE 


ARMOR,  UNDERLAYER 
,  AND  BEDDING  STONE 


60  Ml 


SANOUSKY  CRUSHED  STONE  CO. 
QUARRY  AT  PARKERTOWN.  OHIO 
OFFICE  AT  PARKERTOWN.  OHIO 


DELAWARE  AND  COLUMBUr  {UNDERLAYER  AND 
DOLOMITE  'BEDDING  STONE 


26  Ml 


WOODVILLE  LIME  AND  CHEMICAL  CO. 
QUARRY  AT  WOODVILLE.  OHIO 
OFFICE  AT  WOODVILLE,  OHIO 


NIAGARAN  DOLOMITE 


I  armor,  underlayer 

i  BEDDING  STONE 

4- . 


60  Ml 


- - 1 


i 


f 


ACH  F I LL 


radial 


7f,sTE: 


MAY  1978 


AUGUST  1979 


MARCH  1980 


MARCH  1972 


MARCH  1972 


FEBRUARY  1977 


OCTOBER  1970 


SEPTEMBER  1970 


L  ABC  RAT  OR  y'  T  B:  •  • 


^ABOr^T.:. 


CRD 


CRD  LAB 

LAB  *  101/79. 3I0B 


OROsL‘  1 

i  LAB  *  103/72. 606C 


ORD  LAB 

LAB  *  103/72. 606C 


ORD  LAB 

LAB  "  101/77. 3I0B 


ORO  LAB 

LAB  »  101/71 . 320C 


ORD  LAB 

LAB  *  101/71. 3 1 2C 


F  0  ^  ,V  '  •  •  '  f.  _  T 


ORD  LAB  CLEVELAND  HARBOR,  CONFINED  DIKE 

LAB  "  101/78. 3I0B  DISPOSAL  SHE,  AREA  NO.  14 


CLEVELAND  DIKE  14 


ORO  LAB  1 

LAB  *  101/80. 306B  .CLEVELAND  E  Ai T  BREAKWATER 


CONFINED  DREDGE  SPOIL  DISPOSAL 
1  PROGRAM  (ARMOR  STONE) 


UNKNOWN 


CONFINED  Di  EDGE  SPOIL  DISPOSAL  PRO- 
'GRAM  (FINE  AND  COARSE  AGGREGATES  1973-197 
; FOR  CONCRETE,  CELL  FILL  AND  RIPRAP) 


CONFINED  DREDGE  SPOIL  DISPOSAL  DIKE  UNkN0WN  j 
!AT  LORAIN  (CONCRETE  AGGREGATE)  I 


FREMONT.  OHIO  LOCAL  FLOOD  PROTEC¬ 
TION  (RIPRAP) 

FREMONT,' OHIO  LOCAL  FLOOD  PROTEC¬ 
TION  (FINE  AND  COARSE  AGGREGATES 
FOR  CONCRETE.  GRANULAR  FILL.  BASE 

rpij(.*r.  pr^'NO  \Nn  r"  TFP' 


UNKNOWN 


SANDUSKY  RIVER  LOCAL  FLOOD  PROTEC-  T00  EARLy  TQ  EvALUATE 
TION  PROJECT.  FREMONT  OH.  (RIPRAP) 


UNKNOWN 


I  FREMONT  OHIO  LOCAL  FLOOD  PROTEC- 
1  TION  (RIPRAP) 


TOO  EARLY  TO  EVALUATE 


FREMONT.  OHIO  LOCAL  FLOOD  PROTEC-  T00  cAB, Y  Tn  fvAmiAtf 
TIM  PROJECT  (CONCRETE  FLOOO  WALLS)  °°  L  T°  E,*L',#rE 


AT  ION 


SAMPLE  APPEARS  SUITABLE  HOWEVER  II*  SOFT  AND/OR  WEATHERED  GRAINS  may 
PRODUCE  SURFACE  DEFECTS  IN  EXPOSED  CONCRETE.  RECOMMENDED  USE  OF  LOW 
ALKALI  CEMENT  DUE  TO  PRESENCE  OF  Si.  CHERT. 


SAMPLE  APPEARS  SUITABLE  FOR  INTENDED  USE  ALTHOUGH  THE  USE  OF  LOW 
ALKALI  CEMENT  IS  RECOMMENDED. 


SAMPLE  APPEARS  SUITABLE  HOWEVER  t  JE  TO  THE  PRESENCE  OF  IH/C  CHERT.  LOW 
ALKALI  CEMENT  IS  RECOMMENDED. 


UNIT  WEIGHT  VARIES  FROM  167  P.C.F.  TO  169  P.C.F.  RAIL  FACILITIES 
AVAILABLE.  COARSE  AGGREGATE  FOR  CONCRETE  WILL  REQUIRE  TESTING  PRIOR 
TO  APPROVAL. 


ONLY  MATERIAL  IN  LIFTS  3  AND  5  IS  ACCEPTABLE.  UNIT  WEIGHT  VARIES  FROM 
162.2  P.C.F.  TO  169.7  P.C.F.  SPECIFIC  GRAVITY  FOR  FINE  AGGREGATES  IS 
2.62:  FOR  COARSE  AGGREGATES  2.66:  FOR  RIPRAP  2.69:  PAIl  FACILITIFS 
Ay  A i lAolL. 


AVERAGE  WEIGHT  IS  165  P.C.F.  RAIL  FACILITIES  AVAILABLE.  QUARRY  CAPABLE 
OF  PRODUCING  LARGE  ARMOR  STONE;  HOWEVER,  ARMOR  STONE  WOULD  BE  OVERSIZE 
FROM  NORMAL  PRODUCTION  BLASTING. 


SPECIFIC  GRAVITY  FOR 
FINE  AGGREG*TE  VARIES 
FROM  2.68  TO  2.70.  FM 
VA-.irS  ‘ROM  i . 0 'i  10 
3.30.  BOTH  FINE  AND 
COARSE  AGGREGATES  WILL 
REQUIRE  TESTING  PRIOR 
10  APPROVAL. 
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EFFECTS  OF  BLUFF  RECESSION 

Bluff  recession  rates  have  been  calculated  in  the 
Problem  Identification  Appendix  of  this  report.  By  using 
long  term  averaging  of  bluff  line  changes  over  the  period 
1937  to  1973,  a  pre-dike  bluff  recession  rate  has  been 
quantified  for  the  2500  feet  of  shoreline  in  the  study 
area.  This  2500  feet  has  been  broken  down  into 
smaller  increments  based  upon  sections  of  shore  which  re¬ 
mained  stable  or  which  receeded  during  the  1968  to  1973 
period.  These  calculations  resulted  in  the  pre-dike  recesr- 
ion  rates  shown  in  the  table  on  the  following  page. 

For  the  post-dike  period,  aerial  photographs  of  the 
study  area  were  compared  to  determine  the  position 
of  the  bluffline  in  1978  and  1980.  This  type  of  analysis 
is  subject  to  various  inaccuracies  which  are  listed  in 
the  Problem  Identification  Appendix.  The  most  serious 
drawback  is  the  small  time  frame  over  which  these 
average  recession  rates  were  obtained.  Two  years  is 
considered  to  be  an  insufficient  time  period  for  this 
analysis  because  it  doesn't  cover  high  and  low  periods 
of  lake  level.  Therefore,  the  rates  obtained  may  be  biased 
toward  excessive  recession  in  this  a  high  lake  level  period. 
Unfortunately,  there  is  no  other  data  available 
to  be  used  in  predicting  a  post-dike  bluff  recession  rate  at 
this  time. 

The  predicted  post-dike  recession  rate  per  shoreline 
section  is  also  presented  in  the  following  table. 
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Shoreline  Increments* 


Pre-Dike  Rate 


Post-Dike  Rate 


0  to  50 
50  to  450 
450  to  950 
950  to  1950 
1950  to  2350 
2350  to  2500 


0.4  ft/yr 
1.2 
1.2 
0.8 
0.7 
0.0 


0.0  ft/yr. 
0.0 
0.2 
1.5 
2.9 
1.1 


*Refers  to  distance  east  of  the  Colorado  Avenue  centerline 
measured  along  the  north  side  of  Erie  Avenue. (See  pgs  1-30  &  1-34) 

A  determination  was  made  early  in  this  study,  that  not 
all  stretches  within  the  study  area  were  suffering  from 
increased  erosion  attributable  to  the  dike.  In  fact,  the 
impoundment  calculations  in  Appendix  1  of  the  report  re¬ 
veal  that  the  first  800  ft.  east  of  the  dike  spending 
beach  is  accreting  as  littoral  sediments  create  a  fillet 
behind  the  dike  structures.  This  accretion  is  mostly  below 
water  level  at  this  time  and  is  only  evident  from  a  pre 
and  post  dike  offshore  profill  comparison.  The  fact  re¬ 
mains  that  any  accretion  constitutes  a  benefit  from  the 
existence  of  the  dike.  This  beneficial  effect  is  evidenced 
by  a  post-dike  recession  rate  of  0.0  calculated  for  the 
first  450  feet  of  shore  and  a  much  reduced  rate  of  0.2  for 
the  stretch  450  to  950  ft.  east  of  Colorado  Avenue  when 
compared  to  the  pre  dike  rates  of  0.4  and  1.2  ft/year  for 
the  same  increments  of  shoreline. 

The  effects  of  the  dike  on  bluff  recession  must  there¬ 
fore  be  broken  into  two  components  for  the  purposes  of 
this  Section  111  mitigation  study.  These  are: 

1.  The  beneficial  effects  of  the  dike  on  areas  identifi¬ 
ed  as  accreting  per  Appendix  1  which  are: 

0  to  800  ft  and  2400  to  2500  ft.  east  of  Colorado 
Avenue. 


2.  The  adverse  effects  of  the  dike  on  areas  idc  tified 
as  eroding  per  Appendix  1  which  are:  800  to  2400  ft. 
east  of  Colorado  Avenue. 

Since  the  objective  of  the  Section  111  is  to  mitigate 
damages  related  to  erosion  attributable  to  the  Dike  Disposal 
structure,  only  those  areas  suffering  adverse  effects 
"damages','  can  be  taken  into  account  in  mitigation  measures. 
The  remaining  shoreline  is  ignored  based  upon  the  beneficial 
effect  that  the  dike  has  on  these  areas.  These  lengths  of 
shoreline  will  be  termed  the  beneficial  "impact"  area  and  the 
effects  will  be  calculated  separately  in  this  study  to 
obtain  a  complete  picture  of  dike  effects. 

PRE  AND  POST  DIKE  DAMAGES 

Within  the  damaged  area  identified  as  800  to  2400  ft 
east  of  Colorado  Avenue,  three  types  of  losses  occur  as  a 
result  of  shoreline  and  bluff  erosion: 

1.  loss  of  property  as  the  bluff line  receeds 

2.  loss  of  structures  when  the  bluff line  receeds  to  a 
point  where  the  setback  distance  reaches  zero 

3.  losses  in  extra  costs  incurred  to  maintain  private 
protective  structures. 

The  three  components  of  loss  will  be  estimated  for 
pre  and  post  dike  recession  rates  based  upon  the  procedures 
listed  below: 

Property  loss  estimate 

1.  From  the  master  list  of  45  parcels  in  the  study 
area  (which  may  be  threatened  by  bluff  recession) 
choose  those  parcels  which  lie  within  the  damaged  area 
800  to  2400  ft  east  of  Colorado  Avenue. 

2.  According  to  the  location  of  the  parcel  alonq  the 
baseline,  determine  the  bluff  recession  rate 
from  the  table  in  the  previous  section. 
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3.  From  the  master  list  determine  the  property  value 

in  $/Ft.  per  parcel  and  the  property  frontage  in  ft. 

4.  Calculate  the  area  of  property  loss  per  parcel 
by  multiplying  the  appropriate  annual  recession 
rate  by  the  parcel  frontage. 

5.  Determine  the  annual  value  lost  per  parcel  by  multi¬ 
plying  the  area  lost  by  its  value  in  $/Ft^ . 

6.  Total  all  property  value  lost  over  the  area  in  question 
to  determine  annual  property  value  lost. 

7.  Perform  these  calculations  for  both  pre  and  post¬ 
dike  recession  rates. 
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MARKET  VALUE  FOR  PARCELS  IN'  THE  STUDY  AREA 


Parcel 

N'unber 

Market 

Value 

Lot  Size 
(Front  x 
Depth) 

Land  Value 

S/Ft2 

Land 

Structure 

i 

3970 

0 

50x141 

.  56 

•y 

3060 

0 

43x116 

.61 

!  3 

5285 

17350 

43x95 

1.29 

1 

5355 

14420 

43x99 

1.26 

I  5 

1140 

0 

43x72 

.  37 

I  6 

1180 

0 

46x72 

.  36 

i  7 

5040 

20320 

47x91 

1.18 

1  t 

'  5220 

26620 

46x97 

1.17 

!  9 

1380 

0 

46x93 

.  32 

1  10 

5040 

23400 

4  6x92 

1.19 

11 

5990 

15070 

42x101 

1.41 

1  ■* 

6545 

26340 

42x119 

1.31 

13 

654S 

21460 

42x119 

1.31 

14 

6630 

24760 

43x118 

1.31 

15 

6720 

20C40 

44x112 

1.36 

16 

6545 

22500 

43x112 

1.36 

17 

6720 

35950 

43x120 

1.30 

18 

6250 

24610 

43x102 

1.43 

19 

6250 

27070 

44x97 

1.46 

20 

2190 

0 

44x93 

.54 

21 

3680 

18150 

30x97 

1.27 

22 

3630 

15590 

30x95 

1.29 

23 

4240 

24760 

30x98 

1.44 

24 

5990 

26930 

42x100 

1.43 

23 

5930 

36310 

40x106 

1.40 

26 

5990 

35470 

40x108 

1.39 

27 

6250 

33970 

40x115 

1.36 

28 

21820 

40500 

98x117 

1.90 

29 

20550 

32110 

96x100 

2.i4 

30 

20000 

36850 

55x148 

2.46 

31 

19600 

33970 

55x135 

2.64 

32 

19600 

42540 

55x132 

2.70 

33 

17270 

24680 

45x132 

2.91 

34 

4710 

0 

120x66 

.59 

35 

12970 

56700 

120x66 

1.54 

36 

21050 

103145 

57x154 

2.40 

37 

22640 

6771C 

57x304 

1.31 

38 

39660 

64450 

118x307 

1.10 

39 

25200 

628'iO 

60x304 

1.33 

40 

24550 

67390 

58x304 

1.39 

41  • 

2740 

0 

17.75x304 

.51 

42 

3600 

81360 

113x310 

.98 

43 

49950 

75700 

113x307 

1.38 

14 

22360 

27600 

60x302 

1-26 

45 

22860 

22800 

60x302 

1.26 

NOTES:  1)  Market  value  4  lot  size  are  based  upon  Corps  of  Engineers 
August  1980  Survey  of  Lorain  County  records,  office  of  the  County  Treasurer, 
Slvria,  Ohio. 

2)  Land  value  is  based  upon:  land  market  value 
appraised  lot  size  in  fee£ 
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Structural  loss  estimate 


1.  From  the  1980  Corps  of  Engineers  Survey,  measure 
the  distance  from  the  structure  to  the  nearest 
point  of  bluff  approach.  List  this  as  distance  to 
bluff . 

2.  Determine  whether  the  structure  will  be  lost  in  the 

50  year  study  period  by  dividing  the  distance  to  bluff 
by  the  bluff  recession  rate.  The  resulting  number  is 
the  number  of  years  to  structure  loss.  If  the  years  to 
loss  is  greater  than  50,  the  structure  is  not  lost 
during  the  study  period. 

3.  Determine  the  present  value  of  structural  loss 
assuming  the  total  market  value  of  the  structure  is 
lost  in  the  year  indicated.  This  assumes  that  for 
all  structures,  no  market  value  decrease  or  increase 
occurs  over  the  study  period. 

i.e.  Present  Value  of  Loss  =  Market  Value  X  Present 
Worth  Factor  (i  =  7  1/8%) 

4.  Determine  the  average  annual  damaqe  due  to  structural  loss 
by  amortization  of  the  present  value  of  loss. 

5.  Total  the  average  annual  damages  for  all  parcels  to  ob¬ 
tain  the  total  average  annual  damage  due  to  structural  loss. 

6.  Perform  th  'se  calculations  for  both  pre  and  post¬ 
dike  recession  rates. 

Losses  to  maintain  private  protective  structures. 

These  loss  estimates  are  calculated  using  procedures 
and  assumptions  as  shown  on  the  following  pages. 

PRE  AND  POST  DIKE  IMPACTS 

Within  the  impact  area  identified  as  0  to  800  and 
2400  to  2500  ft  east  of  Colorado  Avenue,  similar  calcula¬ 
tions  and  procedures  as  listed  above  were  performed. 
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CALGUL^TlCKl  of  COSTS  TO  MAIKITMKJ  PeoTECTWe, 

structures  ducilc  Fr se  £  tost  Divce.  Fseoos 
ASSUMPTIONS : 

i)  IN  THe  AREA  cAdBco^Woo^S^  OP  <fe  CoLoeAOO  Awe 
pice.  ones  psRcewtlse  of  ?£\vme  STeucnjieAL 
pexrecxioD  To  shoreline.  <^= 'IS^Sased  upovJ 

THE  1380  Cc£PS  OE  EN&IUEEES  S.U2UEU  CH60CED  VS  • 
THE  IFSO  KEElAL  PKCJTDS.  THIS  SHOULD  EE 
^  pppiaoxiiM^-noKS  oe  the  level  of  PeoiEcrioo 

TUW  PRJVATE  PARTIES  ARE.  ABLE  TO  KAAiMTAlki 
THE  1380  5UR.VEU  }  ALTHOUGH  TKLED  IU  THE.  POST 

oivce  period  should  (^peeseut  ^reuruees  Buucr 

?CvO<L  TO  1314  L»hde£.  PEED\F€L  COVHDTT1CU& 

2)  IN  THE-  AREA  &oo‘4©2400'  EAST  OF  COLOR  ACO  AVE 
PeE  D\VOE  'PERCEUTAGe.  OF  PRIVATE.  STEUCTUpLL 
PROTECT Okl  TO  AMOUNT  OP  SV4oR£UD(E  \S  =  48% 
18as£d  upon  co^ps  1380  saevEt^  - 

s)  fop.  post  dine  peieioo  assume,  that  in  the  a£5a 
cd  Ho  a© o'  4  mod  4  'lsoo'  ^accretion  eokoes)  oioce-the 
existing  sreuejwu&c  DeT&P\c£AT£-  do  le\D 
sr^aeru.^es  will  Be  islult  because.  cf  the 

ADDED  PROTTECTOki  AFFORDED 

|\C  THE  AREA  Eoo  4o  ZAOO  5  BECAUSE  OF  IDCEE-ASED 

EECSlOki  RATE  CAUSED  B4  THE  P\£JE->  THE  EVJTTLS. 

STRETCH  ID  ILL  DEED  TO  BE  PROTECTED 

4)  “DUE.  "TO  UOCBeLSeO  ERGSlOki  RPTE  ID  THE  AfcEA 
Boo  3o  2400  THE  PP-WATE  STRUCTURES  Dill  H-/AVE 
10  fee.  Replaced  more.  often  than  PueiDe  p&e: 
T>lVLE.  PERIOD,  from  the  STRUCTURAL  feURVEU 
\DFORM/ATICIO  (peon/1060  I IO  TRlS  pEPofST  APP£N Dl*  l) 

\T  DAS  ESTIMATED  THAT  A  PEE.  tHICR.  STRUCTURE. 
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MICnWr  UAGT  K^OU-T  2S  LjSARS  OkTI-VE  , 

SlUCE-  THE  WEIGHTED  W£(2A PEE  D\K£- 
EecSiOU  PATE  ^OklE.  $TA  ^SD-b%SO 

16  0,6  fyGr  (  «3  x  ICOQ  4-  H  x4QQ  _  Q .ft  \  bnG£D 

'  V  1400  > 


UPOk)  DDK] 2.  iq3l  +0  1913  D£]Aj  AUD, 

THE.  POST  DIKE-  w.  FOE  THIS  ^fcOUE.  \S 
liR  ^Vyr  ^\|5  XIOOO  +  eqx4QO_  jq')  b^£D 

UPt)ki  kERl&U  PHCrCGKAPHU  lT|S-\TtfD  OATO. 

THE,  eECESSfOkA  R^Te  HAS  INCREASES)  6U  AFACTDC 
OF  2,5  AUD  ASSUMING  THAT  "THE-  pEPLAC/ErAEvT 
FfcEGtueioCM  of  structures  uoill  ikOREAse. 

^ROpOETiOki'PvTE-LU  1  TH-EsJ  7HF  PtoST'DUCE  PRl\JAT 

«rn2.vAcru«5  vuulsr  be  replaced  &  2F-r^5  =  lo  ues 

IHTERMMS.  1 

ESTIMATES:  DAMAGES  Soo'4oZ4-oo  ek$t  oF  Colorado  A^E. 

POST  DIKE-  E&PLACHMEkST  COSTS 
LENGTH  -  WHOLE  LENGTH  PROTECTED  ^  IbOO  -fr 
CC6T-  ASSUVU&*|0o/liME4R  FT  BASED  UPOk)  COSTS  CP 
OTHER  PEJ\j£[E  STRUCTURES  l  STALLED  1U  THIS 
W2J EA 

FKeauE»oa|  -  e\jerl|  \o  ues  srfcfcnuG  ^  i|ea£-  io  Plus 

5i%  xibooFr  “to  protect  ni^e^s  Nor&xO 
Protected 


qi^o 

'L 

o 


1(90,000 

_JL_ 

10 


IbQOOO  ItoOOO  (booOO 


20 


20 


CcST 


40  50  H£^5 


CcST  ENJEKU  10  L|£S  c  UpOO  PTXtOO  ^/4t 
COT  ^UoOOOO  x  ,57  -  T  1,200 

Ko  FUTURE  cost  ESCfcLMlOkS  lH  EITHER 
!  pCE  OR  POSTON  CALCCUATIOU3 

( 
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LUUUfcL  DPTALGvtS'  ptST 

\.  bg.1  og  ^ll  costs  1&  Pises  8to*T 

91^00  — >  1ZOO 

I  GCjOOc  ?V0 Fm"  ife ,V\ = lOuri  — ^  6qSqZ 

\feopoo  PWFri-f81»|  -*  40BP3 

l  (oO,  oco  !?WF  0-7^  -*  ZpZHS 

tbqooo  PwF  (%%,vv-4a$  ~Jf 

TOTM-  ■*  ZHZ417 


2,  kuuuku-sE.  p^Estwr  ccst  N  « 

*ZHZ,<-Tnx  CRF  =  n»B50 


PEE  DIKE:  pePu^C£KA6lsr  (L0ST3 

LENGTH  -  G85  FT  OUT  OF  I  LCD  FT  PROTECTED 
cost  -  Aioo  /Mwe^e.  F=r 

FKEQuetOCJJ  -  EVE&H  2.5  l|£S  AFTEB  CoUSTlSU.Cn OKI , 

OF  Z2  STTSUCtWeS  UU  £CDE  ZOO1  -bZHcO\  Ot^Llj  (o 

WE-r^e  \k*  Good  cb  pwe couDtno^i  \m  iP8o*of 
THESE  5  UJFKE  built  \Ki  \Rfc£>4o  \S74,  ^SSUVNaE 
WMB  ID  UFE  bW  HUST  (2>£  REPUTED  \S  v^S  HEUCE, 
NSSUKE  auee.  IS  STRUCTURES  SEPLkCED  \Vi  5  H£UCE. 


*44 

1 

8©  *l§ 

-  i 

682 

r  y 

8©  *  18 

_  1 

G82 

J 

7 

1 

0  2 

1 

>  FO  1* 

9  2D  3! 

D  i  ^ 

\o 

COST 


3>  t|E*e 5 


cost  w  s  {30  Replace  '%z  STaucruess 
^  *  S*5  ft  *  too  i  ^  *  4^818 


CcST  kT  \\tkl  fe^4o  ^EPLKCE  ^iz  ^TZUCTUteS 

A  *  <L8S  FT  X  \00jL  -  ^IS,b8Z 

VL  ft 


/ 
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fe£l»0&  AIL  COSTS  TO  PEBSEKrT 
446\fo  PWF  h^’/s.vv-s) 
l&fc©^  PVOF  (j-l'fejV^lS) 

4<T&16  fwp  0'“7^iAr3°'3 
\86fc2.  (i^;v\=4o) 

tltau 

c.Awuuause  poseur  cost  n 
$  4FJ411  xCRp  (j-T/fc^  so  J 


S52>\5- 

(o(b54* 

(bS^ 

Lfll 

WTT 


-=■  ^  Bio  42- 


ESTMATES  ■  IMPACTS  o4©fcoo  ^  24oc 4»2S<3o  EAST  OF  COLORADO 
Post  we  Replace  me  ft  Costs  Aee.  ^seo 
B>=CAU8fo  THESE  AREAS  AJ2.E  p&CTECTED  (S^ 

tub  ficceenoKi  Caused  isl|  twe  dufe. 

Tf^E  EXVSTTKJQ  STRUCTURES  LOU-L  BE.  ALLCLGEP 

~jd  t>EXE£ioRAT h  at  a  much  Deduced  Cate 

A\OD  wo  WelO  STRUCTURES  e>U\CT‘ 

TOST  D\WE.  AuWUlAUZ-ED  COSTS  =  *0 


PPE.  D\WE  REPLACEMENT  COSTS 

LEM6TH  -  ’TO 5  FT  OUT  OF  QpO  FT  ARE.  PROTECTED 

Cost  -^loo  /uneac  foot 

FEEOUEWCU  -  GFTH-&  W  STRUCTURES  IN  THIS  N2EIA  CViLU 
5  AfcE  CDlOSlOEKep  PAIR  OR  GOOO^  1  BU\LT  INC  l<\5b  IS  pMR- 
4  o\u€^s  (3u\cr  iki  ISIS  assume,  ftee  io  uks  \ 

GW)  ^  MUST  feB  replaced  ig  urs  woce  (4  AT4oi|£> 

OP  TUe  8  |&£MM»OllOG>  STRUCTURES  AsSlumE.  TH£U 
wj}  ILL  foE  CEPLACfeO  $^*6  H6JCCE.  AND  TWr€£&  AFTER. 
Sp  URS  PROM  N©U) 

*  41000  *  Tb£DO  3  41,000  Z^^OQ 


dosrs  <cr  uewts  s  ^  30  replace.  Viz.  sruictuK.es 

£  x  10s'  x.100%-  -  Viooo 

costs  ArT  \s^4o  i^sn^uctuees 

J±-  x  105  x  \oo  •Xt  -  %3>^° 


kviViUfcU  IMPACTS  -  PltE  DllCg 

I-  BfclWSi  MJ^  COSTS  TD  PC£SeMr 

41000  ?K)F  ^  3a^S 

£bsoo  pvop  fjO^ft-is)  — ^  8V70 

410  00  ptOF  C*7te,»\*3o}  — * 

£3500  pwp  (\?1%A=40)  -*  14^&_ 

■tom,  =T  ^  \4S 
Autouuusse.  p^ewsr  cost  s 
*^ms'xceF(j-i%jTT-S9)  -  *3^18 


SUMMARY 


The  tables  which  follow  summarize  the  calculations  and 
estimates  performed  to  determine  damages  and  impacts  at 
pre  and  post-dike  recession  rates. 

These  tables  should  only  be  used  for  economic  com¬ 
parison  over  a  50  year  period  for  damages  or  benefits 
accruing  from  the  various  alternatives  under  study  in  this 
report.  As  mentioned  previously,  the  post-dike  recession 
rate  is  highly  suspect  as  to  its  accuracy  in  predicting 
events  50  years  from  now.  This  has  wide  ranging  implica¬ 
tions  on  the  post-dike  calculations  because  all  losses 
depend  heavily  on  these  recession  rates. 
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ANNUAL  AVERA  PAMAOE  AT  PORT  DIKE  RECESSION  RATE 
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ANNUM.  AVERAGE  IMPACT  AT  THE  DIKE  RECESSION  RATE 


ANNUAL  AVERAGE  IMPACT  AT  POST  DIKE  RECESSION  RATE 


SUMMARY  OF  DAMAGES  &  BENEFICIAL  IMPACT 
ANNUAL  BENEFICIAL  IMPACT  0  to  800  &  2400  to  2500  Ft.  east  of 
Colorado  Avenue. 


At  Pre  Dike  Recession  Rates  (ODNR  1937-1973) 

Lost  Property  907 

Structural  Losses  4133 

Protective  Structure  Costs  3618 
TOTAL  $8658  say  $8700 


At  Post  Dike  Recession  Rates  (1978-1980  Aerials) 


Lost  Property 
Structural  Losses 
Protective  Structure  Costs 
TOTAL 


257 

376 

0 

$633 


say  $650 


IMPACT:  Dike  has  reduced  annual  average  damages  by  $8050. 
ANNUAL  DAMAGES  800  to  2400  Ft  east  of  Colorado  Ave. 


At  Pre  Dike  Recession  Rates 


Lost  Property 
Structural  Losses 
Protective  Structure  Costs 
TOTAL 


1877 

4955 

3642 

$10474  say  $10,500 


At  Post  Dike  Recession  Rates 


Lost  Property  4135 
Structural  Losses  10998 
Protective  Structure  Costs  17850 
TOTAL  $32983 


say  $33,000 


IMPACT:  Dike  is  responsible  for  an  increase  in  annual 
average  damages  of  $22,500. 


NOTE:  These  computations  use  a"worst  case" approach  to 
the  impact  of  the  dike  on  the  study  shoreline.  The  actual 
impact  could  be  much  less  depending  upon  the  effects  of 
lake  levels  and  failing  private  structures  which  could  not 
be  quantified  at  this  time. 
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A  comparison  of  pre  and  post  dike  damages  over  a  50  year 
period  reveals  that: 

UIssJl 

PRE-DIKE  DAMAGES  POST  DIKE  DAMAGES  INDUCED  DAMAGES 

Structures  Lost  13  16  3 

Land  Lost  1.4  acres  3.1  acres  1.7  acres 

Total  Damage  $10,500/yr  $33,000/yr  $22,500  yr 

At  a  glance  this  may  seem  misleading  in  that  the  loss 
of  only  3  structures  and  1.7  acres  of  land  would  cause 
$22,000  damage  per  year.  But  the  mechanics  of  the  computa¬ 
tion  would  reveal  that  the  difference  lies  not  only  in  which 
structures  are  lost,  but  when  they  are  lost.  Post  dike 
structures  are  lost  sooner  (at  the  faster  recession  rate) 
and  therefore  incur  higher  annualized  damages.  Also  the 
higher  costs  to  maintain  private  protective  structures 
at  the  post  dike  rate  contribute  greatly  to  the  dike  induced 
damage  costs  ($17,850/yr  vs  $3,642/yr). 
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COST/BENEFIT  ANALYSIS 


Alternative  I  -  No  Action 
Costs 

A.  First  Cost  -  None 

B.  Annual  Damages  -  The  difference  between  post  and  pre-dike 
damages  in  the  following  categories  (only  in  damaged 
area  800  to  2400  ft  east  of  Colorado  Ave)  : 

1.  private  property  losses 

2.  structural  losses 

3.  increases  in  replacement  and  maintenance  of  private 
protective  works 


Damages  @  Post  Dike 

_  -i 

i. 

private  property 

4,135 

Rate 

2. 

structures (homes 

10,998 

3. 

private  structures 

17,850 

Total 

$32,983 

@Pre  Dike  Rate 

1 

.  private  property 

1,877 

2 

.  structures (homes) 

4,955 

3 

.  private  structures 

3,642 

Total 

$10,474 

Benefits 

A.  Annualized  Annual  Benefits  -  N/A 


NET  AVERAGE  ANNUAL  DAMAGES  AS  A  RESULT  OF  NO  ACTION 
$22, 500 
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Alternative  II  -Land  Acquisition  Plan 

Costs 

A.  First  Costs 

1.  Acquisition  of  all  land  and  structures  in  the 
damaged  area  determined  to  be  800  to  2400  feet 
east  of  4.  Colorado  Avenue  (including  moving  expenses, 

increased  interest  costs, etc.) 

2.  Demolition  and  removal  of  structures  in  affected 
area . 

3.  Relocation  of  utility  services  within  the  affected 
area  which  are  necessary  to  provide  continued  service 
at  another  location  (assumed  part  of  oust  2  above) . 

B.  Annualized  Costs 

1.  Amortization  of  first  costs 

2.  No  maintenance  or  inspection  costs 
(assuming  land  is  left  to  erode) 

Benefits 

A.  Annualized  Benefits 

1.  Savings  to  private  property  owners  on  shore  protective 
works  that  they  would  have  had  to  maintain  to  project 
property  at  the  prevailing  (post  dike)  erosion  rate. 

2.  Saving  by  municipalities  on  the  protection  of  street 
ends  and  utilities. 

3.  Intangible  benefit  -  alleviation  of  concern. 

4.  No  recreational  benefit  assumed  on  acquired  land. 
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ALTERNATIVE  II  ACQUISITION  PLAN  COST/BENEFIT 
ANALYSIS 


FIRST  COST  ITEMS 

Acquisition  of  Properties 

Moving  Expenses 

Replacement  Housing  Costs 

Demolition  Costs 

TOTAL  FIRST  COSTS 

1,410,000 

40,500 

179,000 

140,500 

$1,770,000 

SUPERVISION  &  ADMINISTRATION  OF  PLAN 
@  15%  of  First  Costs 

Overhead  on  S&A  @  27% 

Other  Expenses  @25%  Of  S&A 

TOTAL 

265,500 

71,700 

66,300 

$2,173,500 

ANNUALIZED  COSTS 

Amortization  of  Total  First  Costs 
@  i  =  7  1/8%/yr  for  50  yrs  CRF=  .07361 
2,173,500  x  .07361  =  $159,991  say 

$160,000 

ANNUALIZED  BENEFITS 

1&2)  Savings  on  Private  Protective 
Structures  @  $17,900/yr 

3)  Intangible  Benefit  -  Alleviation  of 
Concern 

TOTAL 

$17,^00 

BENEFIT/COST  RA^IQ  17900/160000 

B/C  =0.11 
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Alternative  III  -  Feeder  Beach  Plan 

Costs 

A.  First  Costs 

1.  First  placement  of  fill  in  amount  equivalent  to  erosion 
since  dike  completion-18,500  yd^.  In  three  equal  place¬ 
ments  this  fill  should  provide  initial  stability  to 

the  shoreline. 

2.  Easements  for  access. 

B.  Annualized  Costs 

1.  Amortization  of  first  costs. 

2.  Periodic  placement  of  fill  assumed  as  an  annual 
placement  of  5400  yds. 

3.  Yearly  inspection  for  needed  fill  quantities. 

Benefits 

A.  Annualized  Benefits 

1.  Reduction  in  annual  damages  (from  800  to  2400  ft 

east  of  Colorado  Avenue)by  returning  the  shoreline  from 
a  post-dike  recession  rate  to  its  former  pre-dike 
rate.  Includes  savings  to  property  not  lost,  structures 
not  lost  and  private  protection  not  built  over  the  50 
year  life  of  the  project. 

2.  Since  this  plan  returns  the  shoreline  to  its  original 
pre-dike  eroding  rate,  no  property  value  enhancement  can 
be  claimed  for  this  alternative. 

3.  Intangible  benefit  arises  from  the  construction  of  a 
temporary  beach  when  the  fill  is  placed.  Since  this 
is  short  lived,  no  reactional  benefit  will  be  assumed. 

An  additional  intangible  benefit  may  be  assumed  from 
the  growth  of  the  fillet  east  of  the  dike  spending 
beach.  This  fillet  will  probably  grow  with  the  intro- 
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duction  of  additional  quantities  of  nourishment  in¬ 
to  the  littoral  zone  updrift  but  its  size  and  projec¬ 
tion  above  the  waterline  are  unknown  at  this  time. 
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ALTERNATIVE  III  FEEDER  BEACH  PLAN  COST/BENEFIT  ANALYSIS 


FIRST  COST  ITEMS 

A  18500  yd3  Fill  @9. 90/Yd 

B  Easement  For  Access 

C  Construction  Road  &  Staging  Area 

D  Subtotal  A+B+C 

E  Contingencies  @15%  of  D 

F  Subtotal  D+E 

G  Engineering  &  Design  @10%  of  F 

H  Supervision  &  Administration 

I  Supervision  &  Inspection  @6%  of  F 

J  Overhead  on  G  @20%  of  G 

K  Overhead  on  I  @27%  of  I 

L  Indirect  Labor  @25%  of  G+I 

M  Total  First  Cost  F+G  thru  L 

ANNUALIZED  COSTS 

1.  Amortization  of  Total  First  Costs 
(i  =  7  1/8  n  =  50  yrs ) 

First  Cost  X  CRF  (.07361) 

2.  Periodic  Fill  Placement  Averaging 
Annually  5400  yd3  @9. 90/yd 

3.  Yearly  Inspection  Costs 

Total  Annual  Costs 

ANNUALIZED  BENEFITS 

1.  Reduction  in  Damages  from  a  Post  to 
a  Pre  Dike  Recession  Rate 
$32,983  -  $10,474  =  $22,500 
See  Damage  Section 

BENEFIT/COST  RATIO  22500/75200 

Intangible  benefit  of  temporary  beaches  is  not 
account  in  this  B/C  analysis 


183,150 

14,200 

5,000 

$202,350 

30,350 

$232,700 

23,300 

14,000 

4,700 

3,800 

9,300 

$287,800 


21,200 

53,500 

_ 500 

$75,200 


$22,500 

B/C  =  0.30 
taken  into 
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Alternative  IV-Groin  System  with  Fill 
Costs 

A.  First  Costs 

1.  Construction  cost  of  4  groins  spaced  500  ft.  apart. 

2.  Construction  cost  of  placement  of  58,250  tons  of  fill 
from  500  to  2500  ft  east  of  Colorado  Avenue  in  4  equal 
compartments . 

3.  Easements  for  access. 

B.  Annualized  Costs 

1.  Amortization  of  first  costs 

2.  Annual  maintenance  costs 

3.  Annual  inspection  costs 

4.  Periodic  nourishment  costs  (assumed  annual). 

Benefits 

A.  Annualized  Benefits 

1.  Prevention  of  all  dike  attributable  damages  due  to 
increased  erosion  rate;  plus,  partial  (assumed  70  per¬ 
cent)  prevention  of  natural  damages  at  pre-dike  erosion 
rate. 

2.  Intangible  benefits 

A.  alleviation  of  concern  of  homeowners  in  the  affected 
area. 

B.  enhanced  property  values  (depends  upon  proof  of  higher 
utilization  of  property  which  cannot  be  proven  at  this 
time) . 

3.  No  recreational  benefits  are  assumed. 

A.  the  elevation  of  the  fill  would  not  support  a 
recreational  beach. 

B.  the  demand  for  beach  usage  in  this  area  does  not 
warrant  additional  expenditures  to  make  the  area 
suitable  for  a  beach  usage. 

C.  Other  areas  in  the  vicinity  with  upgraded  facilities 
exist. 
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ALTERNATIVE  IV:  GROIN  SYSTEM  WITH  FILL  COST/BENEFIT 
ANALYSIS 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

1. 


2. 


3. 

4. 


FIRST  COST  ITEMS 

1450  Tons  Bedding  Stone  @$14. 25/Ton 
2450  Tons  Armor  Stone  @$36. 50/Ton 
150  Tons  Underlayer  @$20. 50/Ton 
7500  Tons  Bedding  Stone  @$20. 00/Ton 
17300  Tons  Armor  Stone  @$31. 50/Ton 
3950  Tons  Underlayer  @$43. 50/Ton 
58250  Tons  Beach  Fill  @$6. 55/Ton 
4750  Square  Feet  Diaphram  @$14.50/SF 
Easements  for  Access 
Construction  Roads  &  Areas 
Subtotal 

Contingencies  @20%  of  K 
Subtotal  K  +  L 

Engineering  &  Deisgn  @12%  of  M 
Supervision  &  Administration 

Supervision  &  Inspection  @6%  of  M 
Overhead  on  N  @20% 

Overhead  on  P  @27% 

Indirect  Labor  @25%  of  N  +  P 
Total  First  Costs  M  +  N  thru  S 


20,650 

89,400 

3,100 

150,000 

544,950 

171.800 
381,500 

68,900 

17,750 

30,000 

1,478,000 

295,600 

1,773,600 

212.800 

106,400 

42,600 

28,700 

79,800 

2,243,900 


ANNUALIZED  COSTS 

Amortization  of  Total  First  Costs 
(i  »  7  1/8,  n  -  50  yrs ) 

Total  First  Costs  x  CRF  (.07361)  165,200 

Annual  Maintenance 

2%  of  First  Cost  +  Contingencies  (2%  of  M)  35,500 

Annual  Inspection  Cost  1,000 

Periodic  Nourishment  Cost  Averaging 

Annually  2700  yd3  @9. 90/yd  26,700 

Total  Annualized  Costs  228,400 
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ALTERNATIVE  IV  COST/BENEFIT  ANALYSIS 


ANNUAL  BENEFITS* 

1.  Partial  prevention  of  damages  in  eroding  zone  800  to 
2400  ft.  east  of  Colorado  Avenue.  Benefit  from  preven¬ 
tion  of  dike  attributable  damages  is  $22,500  annually. 
Pre-dike  (natural  erosion  conditions)  damages  preven¬ 
table  amount  to  $10,500  annually.  Benefit  from  this 
plan  is  estimated  to  be  22,500  +  0.7  (10,500)  =  $29,850 
annually. 

♦Intangible  benefits  are  not  included. 

BENEFIT/COST  RATIO 

B/C  =  29850/228400  =  0.13 


Alternative  V  -  Revetment 
Costs 

A.  First  Costs 

1.  Construction  of  a  rubble  mound  revetment  to  protect 
the  shoreline  from  future  erosion  from  500  to  2500  ft 
east  of  Colorado  Ave . 

2.  Easements  for  construction  access. 

B.  Annualized  Costs 

1.  Amortization  of  first  costs 

2.  Annual  maintenance  costs 

3.  Annual  inspection  costs. 

Benefits 

A.  Annualized  Benefits 

1.  Prevention  of  all  damages  to  property, structures , 
and  private  protective  structures  had  they  continued 
to  erode  at  the  post-dike  rate. 

2.  Intangible  benefits 

A.  alleviation  of  concern 

B.  enhanced  property  values 

c.  aesthetic  enhancement  of  bluff 

3.  No  recreational  benefit  assumed. 
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ALTERNATIVE  V  REVETMENT  PLAN  7  )ST/BENEFIT 
FIRST  COST  ITEMS 

A  12,100  Tons  Bedding  Stone  @$25. 00/Ton 
B  5,060  Tons  Underlayer  Stone  @$45. 00/Ton 
C  17,250  Tons  Armor  Stone  @$35. 00/Ton 
D  32,000  Square  Feet  Filter  Cloth  @$0.80/SF 

E  Easements  fof  Access 

F  Construction  Roads  &  Areas 
G  Subtotal  A  thru  F 
H  Contingencies  @20%  of  G 
I  Subtotal  G  +  H 

J  Engineering  &  Design  @12%  of  I 

K  Supervision  &  Administration 

L  Supervision  &  Inspection  @5%  of  I 
M  Overhead  on  J  @20% 

N  Overhead  on  L  @27% 

0  Indirect  Labor  @25%  of  J&L 

P  Total  First  Costs  I+J  thru  0 

ANNUALIZED  COSTS 

1.  Amortization  of  Total  First  Costs 
(i  =  7  1/8,  n  *  50  yrs) 

Total  First  Costs  x  CRF  (.07361) 

2.  Annual  Maintenance  of  Structure 

2%  of  First  Cost  +  Contingencies  (2%  of  I 

3.  Annual  Inspection  Cost 
Total  Annualized  Costs 

wgAMER  Bgasma* 

1.  Prevention  of  all  damages  at  post  dike 
recession  rate  in  eroding  zone  800  to 
2400  ft.  east  of  Colorado  Avenue 

BENEFIT/COST  RATIO  33000/161,900 

♦Intangible  Benefits  not  included 
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ANALYSIS 

302.500 
227,700 
603,750 

25,600 

17,750 

20,000 

1,197,300 

239.500 
1,436,800 

172,400 

71,800 

34,500 

19,400 

61,100 

1,796,000 


132,200 

28,700 

1,000 

161,900 

33,000 
B/C  *  0.20 


/ 


ESTIMATED  IMPLEMENTATION  COSTS 
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IMPLEMENTATION  RESPONSIBILITY 

Alternative  I  -  In  the  No  Action  Plan  there  are  no  monetary 
outlays  made  by  the  federal  government.  The  residents  in 
the  damaged  area  however  suffer  an  estimated  $22,500  per 
year  in  losses  to  private  property,  structures  and  protec¬ 
tive  works  because  of  the  presence  of  the  dike  disposal 
structure.  This  is  a  worst  case  estimate  based  upon  the 
assumption  that  all  the  excess  post  dike  recession  is 
caused  by  the  dike  disposal  structure.  With  the  meager 
data  available,  this  point  cannot  be  clarified  at  this  time. 

Alternative  II  -  The  Land  Acquisition  Plan  removes  the  endangered 
residents  from  the  eroding  area  and  therefore  constitutes 
a  complete  solution  to  the  erosion  problem.  As  such,  costs 
of  this  alternative  must  be  shared  between  local  interests 
and  the  federal  government.  The  maximum  federal  financial 
responsibility  is  limited  by  law  to  only  those  costs  to 
mitigate  erosion  attributable  to  federal  navigation  works. 

The  remaining  costs  must  be  assumed  by  non-federal  interests 
such  as  at  the  state  or  local  level.  The  cost  apportion¬ 
ment  is  shown  in  the  following  table  based  upon  maximum 
federal  contributions  toward  the  feeder  beach  plan  - 
alternative  III.  The  Federal  government  will  pay  the  present 
worth  value  of  the  feeder  beach  plan  towards  the  first  cost 
of  the  Land  Acquisition  Plan. 

Alternative  III  -  Since  the  Feeder  Beach  Plan  mitigates  only 
the  erosion  attributable  to  the  dike  disposal  structure  it  is 
eligible  for  100%  federal  funding.  This  makes  alternative 
III  the  base  case  for  financial  comparisons  since  it  represents 
the  maximum  federal  financial  responsibility  for  this  study. 

Alternative  IV  -  The  Groin  System  with  Fill  Plan  prevents 
natural  as  well  as  dike  attributable  erosion  and  as  such  exceeds 
the  federal  responsibility  under  Section  111  provisions. 
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Implementation  must  therefore  be  based  on  a  cost  sharing 
plan  with  local  interests.  Again,  Alternative  III  the 
Feeder  Beach  Plan  represents  the  maximum  federal  financial 
responsibility  and  local  interests  must  make  up  the  difference 
in  first  and  annual  costs  before  this  plan  could  be  imple¬ 
mented. 

Alternative  V  -  The  Revetment  Plan  also  exceeds  the  federal 
responsibility  for  mitigation  under  Section  111  provisions. 

As  in  the  case  of  the  groins  with  fill  plan, the  feeder  beach 
alternative  sets  the  guidelines  for  maximum  federal  respon¬ 
sibility  and  local  interests  must  cost  share  the  remainder 
prior  to  plan  implementation. 

Maximum  Federal  Responsibility  as  set  by  Alternative  III  is: 
for  Plans  IV  and  V 

•  $287,800  toward  either  plans'  first  cost;  and 

•  $54,000  toward  maintenance,  periodic  nourishment,  and 
inspection  on  an  annual  basis. 

for  Plan  II 

•  $1,021,600  toward  the  plan  first  cost; 

The  maximum  federal  financial  responsibility  developed  in  this 
section  is  a  worst  case  approximation  based  upon  the  post 
dike  recession  rates  calculated  for  the  period  1978  thru  1980. 
Those  post  dike  recession  rates  in  excess  of  pre-dike  rates 
were  attributable  solely  to  the  influence  of  the  dike 
disposal  structure  when  in  fact  high  lake  levels,  failing 
private  protective  structures,  and  refracted  wave  ray 
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focusing  may  contribute  to  this  increased  rate.  Since 
the  influence  of  these  factors  could  not  be  clearly 
identified  given  the  limited  data  base,  this  worst  case 
approach  was  adopted  to  define  the  upper  limit  of  federal 
responsibility . 

The  table  on  the  next  page  summarizes  the  implementation 
responsibility  for  each  alternative. 
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IMPLEMENTATION  RESPONSIBILITY 


,.?PENDIX  6 

INVENTORY  OF  CULTURAL  RESOURCES 


CULTURAL  RESOURCES 


INTRODUCTION 

The  report  contained  in  this  appendix  presents  the 
results  of  a  cultural  resources  survey  performed  in  the 
project  area  in  1974.  This  survey  was  performed  as  part  of 
the  Diked  Disposal  Site  No.  7  Project,  Lorain,.  Ohio.  This 
report  also  represents  an  assessment  of  the  project  area 
for  the  Lorain  Harbor  Section  III  Report,  as  the  impact 
areas  for  both  projects  coincide.  While  the  specific  im¬ 
pact  predictions  contained  in  this  report  pertain  only  to 
the  dike  disposal  site  (impact  predictions  for  the  Lorain 
Harbor  Section  III  Report  are  contained  in  the  main  report) , 
the  site  location  data  and  historical  overview  apply  to 
the  Lorain  Harbor  Section  III  Report  as  well. 


INVENTORY  OF  CULTURAL  RESOURCES 

DIKED  DISPOSAL  SITE  NO.  7 
LORAIN  HARBOR,  OHIO 

CONTRACT  NO.  DACW49-75-C-0063 
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SCOPE  OF  CULTURAL  RESOURCES  RESEARCH 


The  purpose  of  this  research  effort  by  the  Buffalo 
District,  Corps  of  Engineers  was  to  compile  an  inventory  of 
all  resources  of  cultural  value  or  importance  within  or 
adjacent  to  the  land  and  water  areas  of  proposed  Site  No.  7 
Diked  Disposal  Area  in  Lorain  Harbor,  Ohio.  The  research 
consisted  of  a  literature  search  and  field  surveys  to  deter¬ 
mine  the  presence  or  absence  of  cultural  resources  by  which 
the  project  area  has  been  fashioned  or  which  may  be  affected 
adversely,  damaged,  or  destroyed  by  the  proposed  project. 
Figure  1  is  an  overview  of  the  general  project  area,  while 
Figure  2  is  a  plan  view  of  moored  dredge  and  discharge 
pipeline  locations  by  which  the  proposed  project  work  would 
be  implemented.  The  potential  impact  of  the  diked  disposal 
area  on  the  existing  cultural  resources  was  considered  to  be 
of  prime  importance;  however,  a  broader  area  adjacent  to  the 
main  project  area  was  also  taken  into  consideration  as  a 
means  of  placing  the  potential  impact  on  all  of  the  cultural 
resources  into  a  sufficiently  broad  perspective  to  allow  for 
an  objective  evaluation. 

The  field  survey  of  the  project  zone  and  adjacent  areas 
in  the  harbor  and  along  Black  River  was  undertaken  by  Dr. 

Don  W.  Dragoo,  Curator  of  Anthropology,  Carnegie  Museum  of 
Natural  History,  Pittsburgh,  Pennsylvania  during  the  week  of 
June  16-20,  1975.  The  immediate  project  zone  was  observed 
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Figure  1.  Project  Location 
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2.  Plan  View  Showing  Location  of  Moored 
Dredge  and  Discharge  Pipelines. 


for  the  remains  of  any  significant  archaeological  or  cultural 
features  mentioned  in  the  literature  and  a  field  search  was 
made  for  any  additional  sites  that  could  have  escaped  men¬ 
tion  or  previous  recording.  It  was  determined  by  both 
records  and  direct  observations  that  the  water  areas  of  the 
harbor  adjacent  to  the  project  have  been  extensively  modified 
and  disturbed  by  dredging  and  the  construction  of  breakwaters 
No  remains  of  historical  significance  that  would  gualify  for 
inclusion  on  the  Historical  Register  are  known  to  be  present 
in  the  water  areas  in  or  surrounding  the  project  zone. 

Although  scattered  debris  of  shipping  activities  and  the 
* 

remains  of  a  wreck  are  known  to  be  present,  salvage  of  these 
items  would  not  warrant  the  high  cost  of  recovery  as  they 
are  of  minor  historic  value  and  similar  or  like  items  are 
still  in  existence  or  present  in  museums  such  as  the  Great 
Lakes  Historical  Museum  at  Vermilion,  Ohio.  A  magnetometer 
survey  could  probably  locate  some  items  on  the  floor  of  the 
harbor,  but  it  would  be  exceedingly  difficult  to  justify  on 
historical  or  cultural  grounds  the  high  cost  of  such  a 
survey,  or  the  underwater  salvage  of  the  material  once  it  is 
accurately  located. 

During  the  field  survey,  all  land  areas  and  the  shore¬ 
line  discussed  in  this  report  were  carefully  checked  and 
observed  for  any  evidence  of  the  archaeological  and  historic 
sites  known  to  have  been  present  according  to  the  historic 
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records  and  literature.  Intervening  areas  were  also  field 

checked  for  possible  remains  (particularly  prehistoric)  not 

recorded  in  the  literature.  Land  around  Lorain  Harbor  has 

been  subjected  to  extensive  modifications  and  disturbances 

in  recent  times,  and  most  of  the  areas  known  to  have  been 

the  location  of  archaeological  or  historic  cultural  resources 

are  now  covered  by  present-day  buildings,  streets,  railroads, 

docks,  and  factories  which  preclude  the  direct  observation 

of  the  underlying  soils.  However,  in  such  cases,  it  is 

probable  that  all  earlier  remains  were  destroyed  during  the 

construction  of  the  foundations  for  these  features  since  the 
^  ■ 

remains  of  the  earlier  structures  were  on  or  immediately 
below  the  surface.  Of  all  the  areas  mentioned  in  this 
report,  only  a  small  portion  of  Riverside  Park  appears  to  be 
open  land.  Surface  observation  and  soil  checks  of  this  area 
indicated  that  there  had  been  recent  soil  disturbances  and 
no  evidence  for  prehistoric  or  early  historic  features  or 
cultural  debris  was  found.  Industrial  waste  such  as  slag 
cinders  from  the  steel  mills  is  to  be  found  scattered  over 
much  of  the  area  along  the  Black  River  where  it  has  been 
used  for  fill  in  the  railroad  yards  of  the  Baltimore  and 
Ohio  Railroad.  Dredging  has  modified  and  altered  the  natural 
configuration  of  the  banks  of  the  Black  River  throughout  the 
project  area.  Retaining  walls  and  riprap  cover  large  sec¬ 
tions  of  the  river  bank. 


3 


CULTURAL  RESOURCES 


This  inventory  was  compiled  from  a  comprehensive  review 
of  existing  archaeological  and  historical  literature  and 
records  of  the  city  of  Lorain  and  Lorain  County  in  the 
Lorain  County  Historical  Society,  Elyria  Public  Library, 

Ohio  State  Historical  Society,  and  Carnegie  Museum  of 
Natural  History  Library  (Pittsburgh,  Pennsylvania) .  Co¬ 
ordination  of  pertinent  material  research  was  conducted 
through  the  staffs  of  these  institutions  and  the  U.  S.  Coast 
Guard  Station,  Lorain,  Ohio.  The  current  status  of  all 

potentially  identifiable  cultural  resources  was  field 
*• 

checked  to  confirm  the  literature  research.  The  accounts  cf 
cultural  resources  known  to  have  existed  or  which  have  been 
found  to  be  still  present  are  listed  chronologically  within 
their  respective  categories. 

Prehistoric 

The  prehistoric  cultural  resources  of  the  lower  Black 
River  and  the  Lorain  Harbor  area  are  not  widely  known  be¬ 
cause  of  the  lack  of  scientific  research  conducted  in  the 
Lorain  area  in  recent  times.  A  summary  of  Lorain  County 
prehistoric  archaeology  was  published  by  Colonel  Raymond  C. 
Vietzen  in  1967  (Ref.  6).  According  to  Vietzen's  report, 
considered  to  be  an  authentic  account,  the  earliest  prehis¬ 
toric  occupation  of  the  Black  River  area  dates  from  about 
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7000  B.C.  with  the  presence  of  Archaic  cultures.  Earlier 
Paleo-Indian  remains  appear  to  be  absent,  or  at  least  un¬ 
known,  in  the  area  immediately  adjacent  to  Lake  Erie  and  the 
project  area.  From  7000  B.C.,  there  appears  to  have  been 
continuous  occupation  of  the  Lorain  County  area  and  the 
Black  River  drainage  basin  by  various  American  Indian  cul¬ 
tural  groups  including  various  Archaic  peoples  7000-1000  B.C., 
the  Adena  1000  B.C.-A.D.  100,  Hopewell  100  B.C.-A.D.  600, 
and  Late  Woodland  and  Late  Prehistoric  A.D.  600-1650.  The 
last  Indian  group  believed  to  have  occupied  the  area  in 
prehistoric  times  was  the  Erie,  but  other  contemporary 
groups  may  have  also  been  living  in  the  area.  Current 
knowledge  of  the  Late  Prehistoric  cultures  of  northern  Ohio 
indicates  that  the  setting  was  very  complex,  probably  in¬ 
volving  several  groups.  One  of  these  may  have  been  the  Erie 
which  supposedly  were  destroyed  by  the  Iroquoian  peoples 
living  to  the  east  in  present-day  New  York  State. 

The  most  important  reference  to  prehistoric  sites  in 
the  lower  Black  River  and  Lorain  Harbor  area  is  found  in  a 
map  on  file  at  the  Lorain  County  Historical  Society,  Elyria, 
Ohio.  Attributed  to  P.  Bungart,  this  map  shows  the  location 
of  archaeological  sites  known  to  have  been  present  prior  to 
or  about  1897.  Approximate  locations  of  those  sites  nearest 
the  present  project  are  shown  on  Figure  3.  Six  villages  and 
three  burial  mounds  are  shown.  The  burial  mounds  undoubtedly 
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belonged  to  the  Adena  and  Hopewell  cultures  of  1000  B.C.- 
A.D.  600  (Ref.  2,  pp.  1-315) .  Village  sites  adjacent  to  the 
mounds  probably  belonged  to  the  same  cultures,  but  later 
occupations  may  have  also  been  present  on  the  same  areas. 
Most  of  the  village  sites  can  be  attributed  to  later  groups 
of  the  Late  Prehistoric  Period  (A.D.  1000-1650) .  Some 
objects  and  a  human  skeleton  on  display  at  the  Lorain  County 
Historical  Society  appear  to  belong  to  the  Late  Prehistoric 
Period. 

Several  places  on  the  Bungart  map  are  marked  as  areas 
where  human  burials  were  found.  Such  recognizable  human 
skeletal  remains  are  generally  associated  with  Late  Pre¬ 
historic  village  sites  when  they  are  found  in  flat  areas 
unassociated  with  burial  mounds.  Thus,  it  appears  likely 
that  prehistoric  villages,  or  possibly  early  historic  Indian 
settlements,  were  also  present  in  these  areas. 

All  sites  shown  on  the  Bungart  map  were  within  the 
present-day  Lorain  city  limits.  Village  CM  33  Lo  1  was 
partially  situated  within  the  area  (marked  as  Riverside  Park 
on  Figure  2)  of  the  proposed  pumpout  pipeline  from  the 
dredge  to  the  disposal  area.  A  surface  survey  of  this  area, 
however,  produced  no  evidence  that  any  significant  portions 
of  this  village  remain  intact.  Recent  disturbances  in  the 
area  by  construction  of  streets,  buildings,  and  other  urban 
infrastructure  has  modified  the  area  since  prehistoric  times 
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to  the  extent  that  the  site  is  not  visible  today.  In  view 
of  the  fact  that  some  remains  of  this  village  may  have 
escaped  detection  or  destruction,  it  is  important  that  work 
crews  be  cautioned  to  watch  for  buried  cultural  debris  and 
human  bones  during  construction  of  the  pipeline  for  spoil 
across  this  area.  In  the  event  that  such  items  are  uncovered, 
observation  and  salvage  by  a  competent  archaeologist  could 
be  a  means  of  preserving  the  remains. 

All  of  the  other  sites  shown  on  Figure  3  appear  to  have 
been  destroyed  since  the  river  banks  and  immediately  adjacent 
lands  have  been  thoroughly  disturbed  throughout  the  lower 
portion  of  the  Black  River.  All  of  the  remaining  site  areas 
on  the  Bungart  map  are  now  covered  by  industrial  plants, 
roads,  railroads,  or  storage  areas  for  raw  materials.  No 
trace  of  any  of  the  marked  sites  could  be  found  during  the 
field  survey,  and  it  is  unlikely  that  any  significant  por¬ 
tions  of  them  remain  intact. 

It  is  our  considered  judgment,  therefore,  that  no 
important  prehistoric  sites  will  be  adversely  affected  by 
constructing  the  proposed  Site  No.  7  Diked  Disposal  Area. 

As  indicated,  the  only  possible  surviving  remains  would  be 
those  of  site  CM  33  Lo  1  in  the  Riverside  Park  area,  and  if 
such  remains  are  detected,  a  program  of  immediate,  limited 
salvage  would  be  warranted  to  recover  and  study  such  remains. 
Since  the  greater  portion  of  the  site  evidently  has  already 


been  destroyed,  and  it  is  unlikely  that  extensive  knowledge 
will  ever  be  gained  of  the  site's  total  configuration  and 
cultural  importance,  the  site  would  not  meet  the  criteria 
for  inclusion  on  the  National  Register. 

Additional  information  of  some  research  value  per¬ 
taining  to  the  prehistory  of  the  Black  River  area  is  con¬ 
tained  in  the  following  publications.  The  work  described  in 
these  reports  was  done  many  years  ago,  and  it  is  suggested 
that  the  conclusions  drawn  therein  may  not  always  conform  to 
more  recent  ideas  concerning  the  prehistory  of  northern 
Ohio. 

Birinton,  Daniel  Garrison 

1884  On  the  cuspidiform  petroglyphs,  or  so-called 

birdtrack  rock  sculptures  of  Ohio.  Philadelphia 
Academy  of  Natural  Sciences,  Proceedings,  1884, 

Vol .  36,  pp.  275-277. 

Galbraith,  John  H. 

1915  Ohio  cave  dwellers.  Ohio  State  Archaeological  and 
Historical  Quarterly,  Vol.  26,  p.  540. 

Greenman ,  Emerson  F . 

1935  Seven  prehistoric  sites  in  northern  Ohio.  Ohio 
State  Archaeological  and  Historical  Quarterly, 

Vol.  44,  pp.  220-237. 

Newberry,  John  S. 

1874  Ancient  earth-works  in  Lorain  County.  Geological 
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Survey  of  Ohio,  Report,  II,  Pt.  1,  pp.  223-224. 
Newberry,  John  S. 

1889  Ancient  mining  in  North  America.  American  Anti¬ 
quarian,  Vol.  11,  pp.  164-167. 

Vietzen,  Raymond  C. 

1946  Prehistory  of  the  Black  River  Valley.  Ohio  Indian 
Relic  Collectors  Society,  Bulletin,  Vol.  15, 
pp.  6-9. 

Wittlesey,  Charles 

1850  Notice  of  two  ancient  skulls  and  other  bones  found 
in  a  cave  near  Elyria,  Lorain,  Ohio.  American 
Association  for  the  Acvancer.ent  of  Science,  Pro¬ 
ceedings,  Vol.  5,  pp.  16-18. 

1875  The  rock  inscriptions,  Amherst,  Lorain  County, 

Ohio.  Scientific  Monthly:  A  Magazine  Devoted  to 
the  Natural  Sciences,  Vol.  I,  No.  2,  pp.  55-58. 

Early  Historic  Indian  Cultural  Resources 

When  European  settlers  arrived  in  the  Black  River  area 
near  present-day  Lorain,  Ohio,  the  land  was  claimed  by  the 
Seneca  Indians,  the  major  western  tribe  of  the  Iroquois, 
whose  traditional  homeland  was  in  present-day  western  New 
York  state.  During  the  latter  half  of  the  17th  century,  the 
Iroquoian  peoples  spread  westward  around  the  southern  shore 
of  Lake  Erie  and  across  northern  Ohio,  eliminating  the  Erie 
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and  other  groups  of  northern  Ohio  who  had  claimed  this  ter¬ 
ritory  throughout  the  preceding  Late  Prehistoric  Period 
(A.D.  1000-1650) .  Archaeological  evidence  does  not  indicate 
that  the  Iroquoian  peoples  established  major  villages  in 
northern  Ohio  during  the  late  1600's  and  most  of  the  1700's, 
but  they  did  establish  small  settlements  and  camps  that 
enabled  them  to  control  the  area  for  hunting  and  participa¬ 
tion  in  the  fur  trade. 

The  1700 's  were  a  period  of  great  stress  for  all  of  the 
Eastern  Indian  tribes.  Colonial  settlements  of  their  home¬ 
lands  forced  many  of  these  tribes,  such  as  the  Delaware  and 
splintered  groups  from  other  tribes,  to  resettle  across  the 
Allegheny  Mountains  in  the  Upper  Ohio  Valley  by  the  early 
1700 's.  By  the  mid-1750's,  the  struggle  between  France  and 
Britain  for  the  Upper  Ohio  River  country  again  forced  the 
Indian  to  seek  new  homes  farther  West  in  Ohio.  Among  the 
groups  who  entered  northern  Ohio  and  contested  for  living 
space  with  the  Iroquois  (mostly  Senecas)  were  the  Delaware, 
Wyandots,  Hurons,  and  Shawnees. 

The  first  documented  evidence  of  the  presence  of  these 
people  in  the  Black  River  area  is  found  in  the  story  of 
Colonel  James  Smith  who  was  captured  by  the  Indians  in  1755 
while  cutting  a  wagon  road  through  the  Allegheny  Mountains 
in  Pennsylvania.  The  Indians  took  Smith  to  a  French  fort 
and  then  moved  on  to  the  Black  River  area  where  they  settled 
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for  a  time.  Smith  was  adopted  by  the  tribe,  but  later 
escaped  and  joined  the  regular  British  Army. 

The  first  European  to  visit  the  Lorain  area,  however, 
may  have  been  a  Frenchman  named  Louis  Vagard.  A  stone  in 
the  shape  of  an  Indian  idol  with  the  inscription:  "Louis 
Vagard,  La  France,  1533"  was  found  by  a  farmer  in  southern 
Lorain  County,  but  the  authenticity  of  this  stone  may  be 
questioned  (Ref.  4,  p.  89).  Other  French  and  English 
traders  undoubtedly  visited  the  area,  but  history  has  not 
recorded  their  passing. 

Archaeological  evidence  of  the  historic  Indian  groups 
living  in  the  Black  River  area  of  Lorain  County  is  prac¬ 
tically  nonexistent  according  to  Colonel  Raymond  C.  Vietzen, 
a  long-time  resident  and  student  of  the  area's  prehistory 
and  early  history  (Ref.  4,  p.  7).  The  archaeological  field 
survey  conducted  as  part  of  this  project  confirmed  the 
apparent  lack  of  evidence  of  historic  Indian  remains  in 
Lorain  as  stated  by  Vietzen. 

Early  Historic  Settlement  of  Black  River  and  Lorain,  Ohio 

The  area  of  Lorain  County  was  originally  encompassed  in 
a  land  grant  made  to  the  Connecticut  Colony  by  the  British 
consisting  of  a  narrow  corridor  of  land  about  seventy-five 
miles  wide  and  extending  from  ocean  to  ocean.  The  French 
claims  to  this  area  were  eliminated  at  the  end  of  the  French 
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and  Indian  War  (1754-63).  In  1786,  Connecticut  gave  up  its 
claims  to  this  vast  tract  of  land  to  the  Federal  government, 
but  in  so  doing,  reserved  for  the  citizens  of  Connecticut  a 
strip  of  land  extending  120  miles  westward  from  the  Pennsyl¬ 
vania  boundary  and  about  fifty  miles  southward  from  the 
southern  shore  of  Lake  Erie.  Known  as  Connecticut's  Western 
Reserve,  the  land  was  sold  to  settlers  through  the  Connecticut 
Land  Company  with  the  exception  of  the  westernmost  25  miles 
(now  Huron  County)  which  was  set  aside  for  the  citizens  of 
Connecticut  shore  towns  who  had  suffered  fire  and  other 

damages  at  the  hands  of  the  British  forces  during  the 
*• 

Revolutionary  War.  Many  of  these  people  from  New  England 
were  soon  to  become  the  main  occupants  of  Lorain  County  and 
were  to  play  an  important  part  in  the  future  development  of 
northern  Ohio  (Ref.  5). 

The  earliest  attempted  permanent  settlement  in  Lorain 
County  was  made  at  the  mouth  of  the  Black  River  in  1787.  In 
April  of  that  year,  a  group  of  Moravians  under  the  leader¬ 
ship  of  their  minister,  David  Zeisberger,  moved  with  several 
Christian  Indians  of  the  Delaware  tribe  from  a  campsite  on 
the  Cuyahoga  River  to  the  mouth  of  the  Black  River.  They 
began  the  task  of  building  a  permanent  settlement  there,  but 
their  hopes  were  soon  dashed.  A  few  days  after  they  had  set 
to  work  building  cabins,  a  message  from  the  chief  of  the 
Delawares,  living  then  in  that  part  of  Ohio,  ordered  the  new 
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settlers  to  leave  the  Black  River  area.  The  new  settlement 
was  abandoned,  and  the  Moravians  moved  westward  to  the 
Sandusky  River  region  (Ref.  1,  p.  330-333).  Little  evidence 
of  this  first,  short-lived  settlement  has  survived.  It  is 
now  impossible  to  precisely  locate  the  site  of  this  village, 
but  available  information  suggests  that  it  was  near  the 
present-day  Riverside  Park. 

After  the  unsuccessful  Moravian  settlement,  it  was  1807 
before  settlers  again  arrived  to  claim  this  land.  In  the 
meantime,  the  Indians  had  relinquished  their  claims  to  the 
area  by  the  treaty  of  Fort  Industry  xn  1805.  The  first 
family  to  settle  in  Black  River  (later  to  be  changed  to 
Charleston  and  then  Lorain)  was  that  of  Azariah  Beebe,  who 
came  fror:  Vermont  in  1807.  Beebe  built  his  log  cabin  on  the 
east  bank  at  the  mouth  of  the  Black  River  and  sent  word  for 
his  wife  and  employer's  son,  Nathan  Perry,  Jr.,  to  join  him. 
Nathan  Perry,  Sr. ,  soon  built  a  trading  post  on  the  east 
bank  of  the  Black  River  in  the  same  area  now  occupied  by 
the  U.  S.  Coast  Guard  Station  and  traded  with  the  various 
Indian  tribes  during  the  next  three  years  after  which  time 
the  Indians  began  to  move  westward  (Ref.  1,  p.  330-331). 

By  1810,  Nathan  Perry,  Sr.,  and  the  Beebes  had  left  the 
area  and  Daniel  Perry,  an  uncle  of  Nathan,  moved  into  the 
house  built  by  the  Beebes.  Other  families  began  to  move 
into  the  area  that  same  year,  and  the  small  trading  post 
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settlement  began  to  grow.  Among  the  new  arrivals  were  Jacob 
Shupe,  Joseph  Quigley,  George  and  Andrew  Kelso,  Ralph  Lyon, 
and  a  Mr.  Seely.  In  1811,  John  S.  Reid,  Quartus  and  Aretus 
Gilmore,  and  William  Martin  joined  the  residents. 

John  S.  Reid  was  a  carpenter  by  trade,  and  with  the 
help  of  other  members  of  the  settlement,  constructed  a  large 
blockhouse  in  1812  on  the  corner  of  what  is  now  Broadway  and 
First  Street  in  Lorain.  This  blockhouse  served  as  the  Reid 
home,  tavern  and  inn,  post  office,  and  office  for  the  jus¬ 
tice  of  the  peace.  Reid  was  named  the  first  postmaster  and 
justice  of  the  peace  and  held  these  positions  from  1812  to 
1827.  James  Reid  arid  later  his  son,  Conrad,  were  to  domi¬ 
nate  the  political  life  of  this  area  for  many  years. 

Over  the  next  several  years,  the  settlement  grew  slowly 
but  steadily.  It  was  not,  however,  until  July  16,  1834  that 
a  map  presented  to  the  county  recorder  to  file  for  public 
record  marked  the  settlement's  emergence  as  a  corporate 
town.  A  notation  on  the  map  stated:  "A  town  plat  at  the 
mouth  of  Black  River  in  the  township  of  Black  River  in 
Lorain  County  and  the  State  of  Ohio:  scale,  250  chains  to 
the  inch.  Survey  May  10,  1834.  Commencing  at  a  stone 
planted  at  the  north  corner  of  public  square  from  which  plat 
is  surveyed."  It  was  not  until  two  years  later  that  the 
town  council  chose  the  name  Charleston  in  the  hope  it  would 
attract  new  settlers  and  Eastern  railroad  and  canal  promoters 


Unfortunately,  the  change  of  name  failed  to  attract  many  new 
settlers,  and  the  hoped  for  railroad  and  canal  did  not 
materialize.  The  Ohio  legislature  had  granted  a  franchise 
to  a  group  of  railroad  promoters  in  1834  to  build  and  operate 
a  railroad  from  Painesville  to  Sandusky  which  would  have 
passed  through  the  Charleston  townsite.  However,  the  state- 
subsidized  promoters,  known  as  the  Ohio  Railroad  Company, 
collapsed,  costing  Ohio  $249,000  and  Charleston  its  link 
with  Ohio  commerce.  The  town  was  destined  to  slumber  until 
the  railroad  finally  arrived  in  1872  (Ref.  7,  pp.  288-291 
and  Ref.  4,  pp.  88-92). 

Apparently,  none  of  the  structures  associated  with  the 
early  settlement  have  survived.  More  recent  construction 
around  the  mouth  of  the  Black  River  has  presumably  erased 
all  traces  of  the  pioneer  cabins  and  the  Reid  blockhouse. 

It  is  concluded  that  construction  at  the  proposed  Site  No.  7 
Diked  Disposal  Area  will  in  no  way  further  disrupt  any 
remains  of  these  early  structures. 

Early  Commerce  and  Industry  -  1807-1872 

With  the  removal  of  the  Indians  from  northern  Ohio,  the 
trading  post  at  the  mouth  of  the  Black  River  turned  to 
serving  the  settlers  that  slowly  had  begun  to  arrive  in  the 
area.  The  industrial  life  of  Black  River  did  not  begin  for 
another  ten  years  until  the  area  around  its  mouth  became  the 
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focus  for  boat  and  shipbuilding.  The  first  vessel  constructed 
was  the  General  Huntington  launched  by  F.  E.  Church  in  1819 
at  a  shipyard  on  the  west  bank  of  the  Black  River,  just 
opposite  the  present-day  location  of  the  American  Ship¬ 
building  Company.  In  1820,  Augustus  Jones  and  William 
Murdock,  who  had  been  shipbuilders  on  the  Connecticut  River, 
received  land  grants  on  the  east  bank  near  the  mouth  of  the 
Black  River  and  began  building  sailing  vessels  with  ship¬ 
builders  from  the  east  who  had  been  put  out  of  work  there 
during  the  War  of  1812  when  the  British  destroyed  the 
Connecticut  shipyards.  The  first  ship  launched  at  the  Jones 
and  Murdock  shipyard  was  the  sloop  William  Tell  in  1828. 

Shipyards  were  scon  established  along  both  the  east  and 
west  banks  of  the  Black  River  and  also  along  the  lake  shore. 
The  village  of  Black  River  was  well  suited  for  shipbuilding, 
since  the  river  afforded  a  good  harbor  and  fine  timber  was 
present  in  the  forest  surrounding  the  village  and  lining  the 
shores  of  the  Black  River.  Many  of  the  early  shipbuilders 
became  ship  owners,  and  fleets  of  schooners  sailed  in  and 
out  of  the  Black  River  carrying  the  commerce  from  the  area, 
which  consisted  mainly  of  grain  from  the  rich  farm  lands  of 
Lorain  County. 

The  era  of  wooden  shipbuilding  continued  at  the  mouth 
of  the  Black  River  until  1873.  One  hundred  and  twenty-three 
major  vessels  as  well  as  about  forty  scows  were  constructed 


during  this  period.  The  list  of  these  major  vessels  is 
given  in  Appendix  II  of  this  report. 

The  building  of  the  first  steamboats,  Bunker  Hill  and 
Constellation  in  1837,  led  to  the  formation  of  the  Black 
River  Steamboat  Association.  When  the  Bunker  Hill  was 
launched  from  the  J.  N.  Jones  Shipyard,  it  was  necessary  to 
tow  it  to  Cleveland  in  order  to  equip  it  with  the  boiler  and 
fittings.  The  Constellation  was  completed  at  Black  River  by 
hauling  the  steam  machinery  by  oxen  from  Pittsburgh.  These 
first  ships  had  been  constructed  under  the  controlling 
interest  of  parties  in  Buffalo  and  Cleveland;  but  the  forma¬ 
tion  of  the  Black  River  Steamboat  Association  enabled  rie 
local  businessmen  to  control  the  building  of  future  crair. 

In  1838,  the  Association  launched  its  first  vessel,  the 
Lexington. 

From  its  inception  in  1819,  shipbuilding  was  to  remain 
Black  River's  major  industry  until  the  coming  of  the  rail¬ 
road  in  1872.  The  population  of  Black  River  expanded  very 
slowly  throughout  the  period,  and  the  ship  workers  often 
left  the  area  during  the  summer  as  the  community  was  infested 
with  malaria  and  typhoid  during  these  hot  months.  The 
village  lacked  public  sanitation,  and  the  undrained  marsh¬ 
land  along  the  river  was  a  breeding  ground  for  mosquitoes. 
After  1853,  many  of  the  farmers  who  had  previously  hauled 
their  products  to  the  mouth  of  the  Black  River  for  shipment 
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by  boat,  now  took  their  grain  to  the  railroad  in  Elyria. 

After  shipbuilding,  the  only  other  notable  industry  in 
Black  River  was  fishing.  The  waters  of  Lake  Erie  off  the 
mouth  of  the  Black  River  were  especially  noted  for  perch, 
pike,  herring,  pickerel,  whitefish,  and  lake  trout.  Fishing 
had  been  important  in  the  area  from  the  beginning  of  the 
settlement,  but  it  did  not  assume  substantial  proportions  in 
the  economy  of  Black  River  until  the  late  1860 's  and  early 
1870's. 

The  first  iron  furnace  in  the  Black  River  settlement 
was  erected  in  1860  on  the  west  bank  of  the  river  at  what  is 
now  the  foot  of  Eighth  Street.  The  owners  of  the  furnace 
were  S.  0.  Edison  ar.d  Dr.  Philo  Tilden,  while  William  McKin¬ 
ley,  father  cf  the  President,  was  furnaceman  and  bookkeeper 
for  the  company.  The  company  operated  in  Black  River  until 
1871  when  the  plane  burned  to  the  ground.  It  was  never 
rebuilt,  and  Edison  moved  his  operation  to  Saginaw  Bay, 
Michigan,  where  it  became  known  as  S.  0.  Edison  &  Company. 

The  location  of  the  Black  River  furnace  was  later  occupied 
by  the  Ranney  Fish  Company. 

The  iron  furnace  had  been  one  of  the  few  bright  spots 
in  the  economy  of  Black  River  (Charleston)  during  the  1860's. 
With  its  destruction  by  fire  in  1871,  the  earlier  loss  of 
the  grain  trade  to  the  railroads  at  Elyria,  and  the  decline 
of  the  wooden  shipbuilding  industry.  Black  River  entered  the 
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1870's  in  a  state  of  economic  uncertainty.  Many  of  the 
merchants  had  departed,  the  warehouses  were  parcelled  out 
among  the  local  farmers  for  barns  and  fences,  the  hotels 
were  empty,  and  the  corporate  organization  was  abandoned. 

Black  River,  or  Charleston,  was  a  town  in  name  only. 

The  field  survey  for  the  locations  of  the  above  men¬ 
tioned  cultural  features  of  the  1807-1872  period  indicates 
that  there  are  obviously  no  significant  remains  of  these 
historical  resources  intact  today.  All  have  been  obliter¬ 
ated  over  the  years  by  more  recent  construction  and  activities 
at  and  around  the  mouth  of  the  Black  River.  There  is  now  no 
evidence  of  the  early  shipyards  that  once  spread  along  the 
lake  front  east  of  the  mouth  of  the  Black  River  in  the  area 
to  be  occupied  by  the  proposed  Site  No.  7  Diked  Disposal 
Area.  Decay  and  the  wave  action  of  Lake  Erie  have  destroyed 
the  old  launch  ramps,  and  stone  and  concrete  riprap  presently 
face  the  shore  line  in  an  effort  to  stem  further  erosion. 

Sources  for  the  above  information  and  additional  details 
may  be  found  in  the  following  items: 

Boynton,  W.  W. 

1876  The  Early  History  of  Lorain  County  Tract  No.  83, 
pp.  301-366,  Western  Reserve  Historical  Society, 
Cleveland,  Ohio. 

Upton,  Harriet  Taylor 

1910  History  of  the  Western  Reserve.  Vol.  1,  pp.  223- 


19 


262.  The  Lewis  Publishing  Company,  Chicago. 
Metcalf,  George  P. 

1967  Lorain  County,  Ohio  -  A  short  history.  Pathways 
of  the  Pioneers,  Vol.  2,  No.  2,  Lorain  County 
Historical  Society,  Elyria,  Ohio. 

Wright,  G.  Frederick 

1916  A  standard  history  of  Lorain  County,  Ohio,  Vol.  1, 
The  Lewis  Publishing  Co.,  Chicago. 

Lorain  County  Sesquicentennial  1824-1974,  pp.  88-98,  American 
Multi-Service,  Elyria,  Ohio. 

The  Development  of  Modern  Lorain,  Ohio  1872-1975 

Black  River  (Charleston)  was  on  the  verge  of  becorirg  a 
ghost  tcvr  wfcer.  several  businessmen  realized  the  importance 
of  the  Black  River  harbor  as  a  lake  port  for  the  export  of 
coal  from  southern  Ohio.  The  railroad  was  opened  to  Black 
River  (Charleston)  in  1872  by  the  Cleveland,  Tuscarawas 
Valley  and  Wheeling  Railroad,  later  renamed  the  Cleveland, 
Lorain,  and  Wheeling  Railroad  and  now  part  of  the  Baltimore 
and  Ohio  Railroad  system.  At  that  time,  there  were  less 
than  500  inhabitants  in  Black  River,  and  the  plat  map  of  the 
village  shows  only  a  few  blocks  of  structures  situated  on 
both  the  east  and  west  side  of  the  river  near  the  harbor 
(Ref.  3).  Figure  4  shows  the  project  vicinity  in  1865, 
which  was  identical  to  that  shown  on  the  1872  map. 
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The  coining  of  the  railroad  revived  Black  River.  In 
1874,  an  application  w  $  made  to  the  Lorain  County  commis¬ 
sioners  for  incorporation  as  a  village  under  the  name  of 
Charleston.  The  U.  S.  Post  Office  Department  refused  to 
approve  the  name,  however,  because  there  was  another  Char¬ 
leston,  Ohio.  Tne  name  Lorain  was  then  chosen  by  the  town 
council,  and  the  village  was  officially  incorporated  as 
Lorain,  Ohio,  in  1876.  The  population  of  the  village  began 
to  grow  rapidly,  and  by  1880,  there  were  1,595  inhabitants, 
more  than  triple  the  1870  count.  Lorain  had  finally  achieved 
importance  and  a  stable  economic  foundation. 

*•'  Since  1880,  the  following  major  events  have  shaped  the 
growth  and  development  of  Lorain  into  the  major  industrial 
city  of  today.  (See  Ref.  7  and  Ref.  4  for  further  dis¬ 
cussion.  ) 

a.  During  the  late  1870's  and  early  1880's,  John  Gawn 
established  the  first  large-scale  commercial 
fishery.  Other  companies  were  formed  about  1889 
with  the  partnership  of  the  Kolbe  Brothers  and 
Ranney  Company  followed  soon  by  T.  W.  Smith,  which 
was  later  merged  with  the  A.  Booth  Company.  In 
1901,  the  Reger  and  Warner  Company  was  formed. 

The  commercial  fishing  activities  of  these  com¬ 
panies  were  to  become  the  most  extensive  on  Lake 
Erie.  After  1960,  commercial  fishing  on  Lake  Erie 
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was  greatly  reduced  because  of  pollution  from  lake 
front  cities  and  industries  and  the  increased 
population  of  the  lamprey  eel  which  could  enter 
the  Great  Lakes  more  readily  through  the  St. 
Lawrence  Seaway,  which  opened  in  1959.  Today, 
perch  are  the  most  valuable  commercial  fish  found 
in  the  waters  off  Lorain's  harbor. 

b.  Following  the  coming  of  the  railroad  in  1872,  new 
small  industries  were  established  in  Lorain. 

Among  these  were  the  planing  mills  of  Brown 
Brothers  and  Company  and  E.  Slaight  and  Sons,  and 
the  Lorain  Stove  Company. 

c.  In  1881,  the  Nickel  Plate  Railroad  extender  its 
route  through  Lorain  providing  direct  access  to 
cities  and  towns  east  and  west. 

d.  The  Haydenville  Brass  Works  moved  from  Eayzen- 
ville,  Massachusetts  to  Lorain  in  1881,  the  town's 
first  basic  industry  not  based  on  water  transpor¬ 
tation  since  the  destruction  of  the  iron  furnace 
in  1871.  By  1883,  the  brass  factory  was  the 
town's  largest  employer,  and  the  population  of  the 
town  doubled  within  a  period  of  sixteen  months. 

The  brass  factory  remained  in  business  until  1903. 

e.  The  most  important  event  in  the  growth  of  Lorain 
was  the  decision  in  1894  to  move  the  Johnson 
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Company,  manufacturers  of  steel  rails  for  traction 
lines,  from  Johnstown,  Pennsylvania  to  Lorain, 

Ohio.  As  a  condition  to  this  move,  the  city  of 
Lorain  agreed  to  straighten  and  dredge  the  Black 
River  to  make  it  navigable  to  the  Johnson  Company 
plant,  which  was  to  occupy  a  large  tract  of  land 
south  and  east  of  the  mouth  of  the  Black  River. 

The  Johnson  steel  mill  began  operation  on  April  1, 
1895,  and  Lorain  began  its  emergence  as  an  impor¬ 
tant  steel-producinc  center.  The  plant  operated 
as  the  Johnson  Company  until  the  company  was 
reorganised  and  the  name  changed  uc  Lorain  Steel 
Company  in  1898.  With  the  reorganisation  came  an 
expansion  of  manufacturing  facilities  and  improve¬ 
ments  in  methods.  The  Lorain  Steel  Company  was 
soon  taken  over  by  the  National  Cube  Company, 
which  in  turn  became  a  subsidiary  of  the  newly 
organized  United  States  Steel  Corporation.  Since 
that  time,  there  has  been  continued  expansion  and 
development  of  the  steel-making  facilities  with 
over  10,000  people  now  employed  in  this  industry 
in  Lorain.  There  can  be  little  doubt  that  the 
steel  industry  was  the  spark  that  saved  Lorain 
from  obscurity  and  made  it  the  important  industrial 
center  that  it  is  today. 
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f.  With  the  arrival  of  the  steel  industry,  there  was 
also  a  revival  of  shipbuilding.  In  1897,  the 
Cleveland  Shipbuilding  Company  organized  and 
built  a  shipyard  on  the  east  side  of  the  Black 
River  opposite  the  location  of  the  early  shipyard. 
Here,  in  1898,  was  launched  the  first  steel  ship 
built  on  the  Great  Lakes.  Christened  the  Superior 
City,  it  was  then  the  largest  ship  on  the  Great 
Lakes.  In  1899,  the  American  Shipbuilding  Company 
gained  control  of  the  Lorain  shipyard  and  has 
continued  its  operation  to  this  day.  Ships  built 
here  include  ore  carriers,  passenger  ships,  rail¬ 
road  care  ferries,  rankers,  self-unloaders,  tugs, 
barges,  and  ocean-going  freighters.  During  both 
World  Wars  I  and  II,  many  ships  were  constructed 
at  Lorain.  The  comparer  has  pioneered  in  the 
design  and  construction  of  the  largest  and  fastest 
ore  carriers  on  the  Graat  Lakes.  After  World 

War  II,  the  Wilfred  Sykes  built  at  this  yard  was 
known  as  the  "Queen  of  the  Lakes."  For  the  past 
several  years,  the  American  Shipbuilding  Company 
has  been  constructing  giant  ore  carriers  over 
850  feet  long. 

g.  Since  the  arrival  of  the  railroad  in  1872,  the 
shipment  of  coal  and  ether  goods  from  Lorain  has 
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been  important  in  the  commerce  of  the  area.  The 
Baltimore  and  Ohio  Railroad  has  long  maintained 
extensive  terminals  on  the  west  bank  of  the  Black 
River  and  on  the  lake  front.  Beginning  with  the 
dredging  of  the  river  in  1894,  there  have  been 
continued  improvements  to  the  harbor  facilities 
and  navigability  of  the  Black  River  upstream  to 
the  steel  mills.  Although  constant  improvements 
had  been  made  to  Lorain  Harbor  by  the  U.  S.  Govern- 
ment  since  1828,  the  modern  development  began  with 
the  passage  of  the  River  and  Harbor  Act  of  June  3 , 
1996,  which  authorized  the  survey  of  the  harbor 
area  at  the  mouth  of  Black  River.  Subse— cent  acts 
of  1899,  1907,  1910,  1917,  1930,  1535,  1945,  1960, 
and  1965  authorized  and  provided  for  improvements 
which  included  the  construction  of  breakwaters  and 
the  dredging  of  the  harbor  area  and  the  Black 
River.  The  harbor  is  naturally  deep  and  one  of 
the  best  in  the  Great  Lakes.  A  western  and  an 
eastern  sea  wall  protects  the  harbor  from  storms. 
Key  features  are  shown  on  Figure  4.  According  to 
records  at  the  U.  S.  Coast  Guard  Station  at  Lorain, 
the  first  beacon  of  record  in  the  harbor  was 
during  the  Civil  War.  There  probably  was  an 
earlier  one,  but  no  record  exists  of  it  today. 
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The  Lorain  Beacon  Building  was  built  in  1898,  and 
James  Connolly  was  the  light  keeper  for  the  U.  S. 
Light  House  Service.  The  present  light  house, 
built  in  1909,  along  with  the  Coast  Guard  Station, 
represent  the  oldest  extant  public  structures 
in  the  entire  city. 

From  the  above  listed  major  structures  and  events  came 
other  benefits  to  the  growth  and  development  of  Lorain  as  a 
major  industrial  city.  Steel,  shipbuilding,  and  lake  com¬ 
merce  have  provided  a  stable  economic  base  for  the  area 
since  1894.  Attendant  to  these  developments  have  been  a 
steady  growth  in  populatic-  and  the  establishment  of  many 
small  businesses,  churches,  schools,  and  public  facilities 
necessary  to  sustain  the  crntinued  well-being  of  the  popu¬ 
lation. 
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DISCUSSION  AND  CONCLUSIONS 


The  focus  of  major  economic  activity  in  Lorain  has 
always  been  the  Black  River  and  the  lake  harbor  at  its 
mouth.  As  new  industries  came  into  existence  or  old  indus¬ 
tries  modernized,  earlier  structures  were  destroyed.  Ob¬ 
viously,  improvements  or  expansion  could  not  be  accomplished 
in  such  a  restricted  area  without  destruction  of  these  older 
features.  As  a  result,  modern-day  Lorain  today  has  little 
remaining  evidence  of  its  days  as  the  struggling  village  of 
Black  River  and  Charleston.  Present-day  Lorain  is  a  city 
whose  rise  to  prominence  has  occurred  within  the  past  one 
hundred  years,  its  greatest  development  having  taken  place 
since  1900.  Since  the  arrival  of  the  railroad  in  1872,  the 
steel  mills  in  1894,  and  the  return  of  the  shipyards  in 
1897,  Lorain  has  become  a  small  industrial  ciant  whose 
activities  have  erased  the  evidence  of  the  lean  days  prior 
to  1872. 

Two  natural  disasters  have  also  contributed  to  the  loss 
of  Lorain's  links  to  its  past.  Following  several  days  of 
rain  in  1913,  the  Black  River  turned  into  a  racing  torrent, 
rising  fifteen  feet  above  its  banks  and  sweeping  ships  and 
structures  into  Lake  Erie.  On  June  28,  1924,  Lorain  was  hit 
by  a  tornado  that  stands  as  one  of  the  greatest  natural 
disasters  recorded  in  the  Eastern  United  States.  Seventy- 
eight  people  were  killed  and  more  than  1,000  injured.  The 


downtown  area  and  the  harbor  were  almost  completely  devas¬ 
tated.  Nearly  200  business  places  were  wrecked,  500  homes 
completely  destroyed,  and  1,000  more  houses  partially 
destroyed.  Much  of  the  downtown  area  around  the  mouth  of 
the  Black  River  had  to  be  rebuilt. 

In  the  literature  search  and  field  survey  conducted  as 
part  of  this  effort,  no  significant  sites,  buildings,  or 
features  of  Lorain's  early  history  or  prehistory  were  found 
intact  around  or  near  the  mouth  of  the  Black  River.  How¬ 
ever,  the  status  of  those  items  deemed  of  prehistoric  or 
historic  significance  in  relation  to  the  proposed  Site  No. 
Diked  Dredge  Disposal  Area  is  indicated  in  Appendix  I. 

The  only  feature  cf  the  area  adjacent  to  the  proposed 
disposal  area  that  is  considered  to  be  of  historic  interest 
and  worthy  of  preserva-icn  by  the  people  of  Lorain ,  acting 
through  the  Lorain  County  Historical  Society,  is  the  light¬ 
house  in  Lorain  Harbor.  This  structure,  built  in  1909,  was 
scheduled  for  replacement  during  the  1960's,  but  public  con 
cern  and  pressure  have  sc  far  spared  the  structure.  The 
fight  to  save  the  lighthouse  now  centers  on  the  problem  of 
financial  responsibility  for  its  care  and  maintenance. 
Present  action  in  this  matter  is  being  undertaken  by  the 
Great  Lakes  Historical  Society  and  Museum  of  Vermilion, 

t 

Ohio.  The  lighthouse  has  been  nominated  for  inclusion  on 
the  National  Register  of  Historic  Places,  and  final  action 


is  pending.  (See  Appendix  III  for  references  concerning  the 
Lighthouse. ) 

Although  the  lighthouse  is  of  relatively  recent  con¬ 
struction  and  lacks  most  of  the  qualifications  for  inclusion 
on  the  National  Register,  the  structure  is  of  historical 
interest  as  an  example  of  the  period  and  the  growing  impor¬ 
tance  of  Lorain  as  a  major  Great  Lakes  port.  It,  and  the 
companion  U.  3.  Coast  Guard  Station,  are  the  only  structures 
remaining  from  the  period  of  Lorain  development  at  the  turn 
of  the  20th  century.  In  this  respect,  the  U.  S.  Coast  Guard 
Station  should  also  be  considered  culturally  integral  to  the 
lighthouse.  Since  the  former  is  still  ir.  active  use,  the 
problem  of  its  preservation  has  not  yet  arisen. 

The  construction  of  the  proposed  Site  No.  7  Diked 
Disposal  Area  will  not  affect  the  lighthouse  since  it  is 
outside  the  range  of  any  activities  that  would  be  associated 
with  building  the  pipeline  or  the  containment  area.  A 
temporary  adverse  visual  effect  would  accrue  to  the  U.  S. 
Coast  Guard  Station  during  the  period  for  the  construction 
of  the  pipeline,  but  there  would  oe  no  permanent  adverse 
effect  following  the  completion  of  the  pipeline  installa¬ 
tion.  There  would  be  no  basic  changes  in  the  appearance  of 
the  area  or  the  activities  currently  associated  in  and 
around  Lorain  Harbor  once  the  pipeline  is  in  operation. 

Except  for  the  remote  possibility  that  some  remains  of 
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prehistoric  site  CM  33  Lo  1  may  still  exist,  as  mentioned 
previously,  there  are  no  historic,  prehistoric,  or  existing 
cultural  resources  that  can  be  expected  to  be,  directly  or 
indirectly,  adversely  affected  by  the  proposed  project. 

There  are  no  remaining  cultural  resources  other  than  the 
lighthouse  and  the  U.  S.  Coast  Guard  Station  that  could 
possibly  qualify  for  inclusion  on  the  National  Register.  In 
the  event  evidence  for  prehistoric  site  CM  33  Lo  1  would  be 
encountered  during  the  excavation  for  the  pipeline,  only 
immediate  archaeological  salvage  and  recording  of  items  and 
features  directly  in  the  path  of  the  pipeline  would  appear 
to  be  warranted.  The  highly  disturbed  nature  of  the  soil  of 
this  area  by  mar-  activities  since  the  prehistoric  occupa¬ 
tion  makes  the  probability  of  significant  features  existing 
intact  very  low. 

Historically,  the  early  Black  River  community  and  the 
present-day  city  of  Lorain  have  depended  upon  the  harbor  and 
the  navigability  cf  the  Black  River  for  economic  stability. 
The  construction  of  the  proposed  Site  No.  7  Diked  Disposal 
Area  can  only  add  to  that  stability  and  the  cultural  well¬ 
being  of  the  community.  In  addition  to  serving  the  need  for 
dredge  disposal,  it  is  anticipated  that  there  may  be  addi¬ 
tional  protective  benefits  to  the  lighthouse,  U.  S.  Coast 
Guard  Station,  and  more  recent  structures  as  the  design 
features  of  the  disposal  area  will  serve  as  added  buffers  to 
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Appendix  Is  Significant  Former  and  Presently  Extant 

Historic  and  Prehistoric  Cultural  Resources, 
Lorain  Harbor,  Ohio. 

1.  Prehistoric  archaeological  sites  consisting  of  at 
least  five  villages,  three  burial  mounds,  and  two 
burial  areas  as  recorded  on  Plate  3.  All  of  these 
sites  appear  to  have  been  destroyed. 

2.  Historic  Indian  village  on  the  east  shore  of  the 
Black  River  near  its  mouth.  No  evidence  remains 
of  this  village. 

3.  Structures  (houses)  of  the  first  permanent  settle- 
ment  by  rhe  Moravians  at  the  mouth  of  the  Black 
F-i—  ar  iz.  17E7.  No  intact  remains  of  this  settle¬ 
ment  exist  today. 

4.  House  of  Azariah  Beebe  built  at  the  mouth  of  the 
Black  River  in  1807.  No  remains  of  this  house 
exist  today. 

5.  The  Nathan  Perry  trading  post  in  the  area  now 
occupied  by  the  U.  S.  Coast  Guard  Station.  Built 
about  1807-1808.  No  remains.  Destroyed  by  later 
buildings. 

6.  John  S.  Reid  home  and  blockhouse  containing  also 
the  post  office,  tavern,  inn,  and  office  for  the 
first  justice  of  the  peace.  Built  in  1812  at  what 
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is  now  the  corner  of  First  Street  and  Broadway. 

No  remains,  replaced  by  later  streets  and  struc¬ 
tures. 

F.  E.  Church  shipyard  located  on  the  west  side  of 
the  Black  River  just  above  the  mouth  in  1818-1819. 
No  remains. 

A.  Jones  and  W.  Murdock  shipyard  built  near  the 
mouth  of  the  Black  River  in  1820.  No  remains  of 
this  shipyard  exist  today.  Replaced  by  later 
structures. 

The  Edison  and  Tildon  iron  furnace  built  on  the 
west  bank  of  the  Black  River  at  the  foot  of  8th 
Street.  Burned  to  the  ground  in  1871.  Area  later 
occupied  by  Ranney  Fish  Company. 

The  Lorain  Lighthouse  is  still  in  existence.  The 
Great  Lakes  Historical  Society  is  trying  to  have 
it  preserved  as  a  major  historic  landmark. 

The  U.  S.  Coast  Guard  Station  is  still  in  exist¬ 
ence  and  in  use.  This  structure  and  the  light¬ 
house  are  the  only  major  features  in  the  harbor 
area  not  altered  extensively  or  replaced  since 
early  in  the  1900 's. 


Appendix  ZI:  Ships  constructed  at  Lorain  (Black  River)  during  the 

golden  age  of  wooden  shipbuilding.  List  based  on  G. 
Frederick  Wright,  A  Standard  History  of  Lorain  County, 
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_ Name _ 

General  Huntington 
Schooner  Ann 
Young  Amaranth 
Nucleus 

S loop  William  Tell 
Schooner  President  No.  1 
Steamer  General  Graciot 
Schooner  White  Pigeon 
Schooner  Globe 
Brig  John  Henzie 
Schooner  Nancy  Dousman 
Brig  Indiana 
Schooner  Florida 
Schooner  Juliette 
Slpop  Lorain 
Schooner  St.  Joseph 
Schooner  Texas 
Schooner  Erie 
Brig  Razsej  Crooks 
Brig  North  Carolina 
Steamer  Bunker  Eill 
Steamer  Constellation 
Steamer  Lexington 
Sloop  Randolph 
Schooner  Algonquin 
Schooner  Tom  Corwin 
Schooner  Marion 
Schooner  President  No.  2 
Schooner  George  Watson 
Brig  Rosa 
Brig  Hoosier 
Brig  Alert 
Schooner  Ecuador 
Schooner  Acorn 
Schooner  Trenton 
Schooner  Endora 
Schooner  Andover 
Schooner  Fanner  (rebuilt) 
Schooner  Magnolia 
Schooner  John  Erwin 
Schooner  Thomas  G.  Colt 
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Year 

Euilder 

1819 

F.  Church 

1821 

F.  Church 

1825 

F.  Church 

1827 

William  Wilson 

1828 

Captain  A.  Jones 

1829 

Captain  A.  Jones 

1831 

Captain  A.  Jones 

jl832 

W.  and  B.  B.  Jones 

1832 

Captain  A.  Jones 

1833 

W.  and  B.  B.  Jones 

1833 

Captain  A.  Jones 

1834 

W.  Jones;  A.  Gilmore 

1834 

W.  and  B.  B.  Jones 

1834 

W.  and  B.  B.  Jones 

1834 

Ed  Gillmore,  Jr. 

1835 

F.  N.  Noyes 

1836 

J.  Hamblin 

1836 

F.  N.  Jones 

1836 

G.  W.  Jones 

1834 

J.  Hamblin 

1837 

F.  N.  Jones 

1837 

A.  Gillmore 

1838 

F.  N.  Jones 

1837 

Captain  A.  Jones 

1839 

G.  W.  Jones 

1840 

G.  W.  Jones 

1841 

Captain  Thomas  Cobb 

1841 

F.  N.  Jones 

1841 

G.  W.  Jones 

1841 

F.  N.  Jones 

1842 

F.  N.  Jones 

1842 

F.  N.  Jones 

1842 

F.  N.  Jones 

1842 

Captain  Thomas  Cobb 

1843 

W.  S.  Lyoi  s 

1843 

T.  Cobb 

1844 

William  Jones 

1844 

D.  Rogers 

1845 

W.  S.  Lyons 

1845 

Cobb  £  Burnell 

1846 

William  Jones 
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Name 

Year 

Schooner  W.  A.  Adair 

1845 

Steamer  H.  Hudson 

1846 

Brig  Emerald 

1844 

Brig  Concord 

1846 

Schooner  Palestine 

1847 

Schooner  T.  L.  Hamer 

1847 

Schooner  Rambler 

1847 

Schooner  Samuel  Strong 

1847 

Propeller  Delaware 

1847 

Propeller  Ohio 

1848 

Schooner  Vincennes 

1846 

Brig  Eureka 

1847 

Schooner  Asia 

1848 

Brig  A.  R.  Cobb 

1841 

Brig  Mahoning 

1848 

Schooner  Florence 

1843 

Propeller  Henry  Clay  (rebuilt) 

1851 

Schooner  T.  P.  Handy 

1645 

Schooner  Meridian 

164  = 

Schooner  Abagail 

164  = 

Bark  Buckeye  State 

1651 

Schooner  J.  Reid 

1652 

Schooner  Winfield  Scott 

1652 

Schooner  Main 

1652 

Schooner  Hamlet 

1652 

Schooner  H.  C.  Winslow 

1653 

Schooner  W.  F.  Allen 

1652 

Schooner  City 

1853 

Schooner  Cascade 

1852 

Schooner  H.  E.  Mussey 

1853 

Schooner  Wings  of  the  Morning 

1854 

Schooner  Peoria 

1854 

Propeller  Dick  Pinto 

1854 

Schooner  G.  L.  Newman 

1655 

Schooner  Drake 

1655 

Bark  Lemuel  Crawford 

1855 

Schooner  Kyle  Spangler 

1856 

Schooner  Leader 

1856 

Schooner  W.  H.  Willord 

1856 

Schooner  John  Webber 

1856 

Schooner  Grace  Murray 

1856 

Schooner  L.  J.  Farwell 

1256 

Bark  David  Morris 

1857 

Schooner  Return 

1855 
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Builder 


T.  H.  Cobb 
Jones  &  Company 
Joseph  Keating 
W.  S.  Lyons 
J-  Keating 
W.  S.  Lyons 
Benjamin  Flint 
Captain  T.  Cobb 
Cobb.  Burnell  &  Co. 
S.  D.  Burnell 
W.  S.  Lyons 
S.  D.  Burnell 
Captain  T.  Cobb 
Captain  T.  Cobb 
William  Jones 
W.  S.  Lyons 
William  Jones 
William  Jones 
William  Jones 
Lyons  &  Fox 
Mr.  Hubbard 
W.  S.  Lyons 
William  Jones 
W.  S.  Lyons 
William  Jones 
William  Jones 
Jones  &  Co. 

D.  Rogers 
William  Jones 
Benjamin  Flint 
Jones  &  Co. 

A.  Gillmore 
G.  W.  Jones 

B.  Flint 
Jones  &  Co. 

Jones  &  Co. 

William  Jones 
Lyons  &  Gillmore 
Charles  Hinman 
Charles  Hinman 
William  Jones 
William  Jones 
William  Jones 

D.  Fox 
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Name 

Year 

Schooner  Herald 

1857 

Schooner  Freeman 

1855 

Schooner  Ogden 

1857 

Bark  Levi  Rawson 

1861 

Bark  William  Jones 

1862 

Schooner  Alice  Curtis 

1858 

Propeller  Queen  of  the  Lakes 

1855 

Brig  Audubon 

1855 

Schooner  John  Fretter 

1853 

Schooner  E.  F.  Allen 

1862 

Bark  Franz  Sigel 

1862 

Bark  Orphan  Boy 

1862 

Conrad  Reid 

1862 

H.  D.  Root 

1863 

Minerva 

1863 

William  H.  Chapman 

1865 

Schooner  Fcstrria 

1865 

Pride 

1866 

W.  S .  Lyons 

1866 

Bark  Summer  Cloud 

1864 

Schooner  Lilli*  Fox 

1866 

Kate  Lyons 

1866 

Bark  P.  S.  Marsh 

1867 

Schooner  H.  C.  Post  (rebuilt) 

1866 

General  Q.  «-  Gillmore 

1867 

H.  G.  Cleveland 

1867 

Clough 

1867 

Vernie  Blake 

1867 

Thomas  wilscn 

1868 

Brig  E.  Cohen 

1867 

Thomas  Gawn 

1872 

Barge  Sarah  £.  Sheldon 

1872 

Mary  Groh 

1873 

Steamer  Charles  Hickox 

1873 

Steam  Barge  Egyptian 

1873 

Schooner  Our  Sea 

1875 

Schooner  Sumatra 

1873 

Schooner  Three  Brothers 

1873 

L, 


Builder 


William  Jones 
William  Jones 
William  Jones 
William  Jones 
Jones  £  Co. 
Edwards 
William  Jones 
William  Jones 
Charles  Hinman 
A.  Gillmore 

G.  W.  Jones 
William  Jones 

H.  D.  Root 
H.  D.  Root 
William  Jones 
H.  D.  Root 

W.  S.  Lyons 
H.  D.  Root 
W.  S .  Lyons 
Lester  Smith 
D.  Fox 

William  Jones 

G.  W.  Jones 
Thomas  Wilson 
Thomas  Wilson 
William  Jones 
D.  Fox 

H.  D.  Root 
Thomas  Wilson 
H .  D .  Root 
John  Squires 
Quelos  £  Peck 
H.  D.  Root 

H.  D.  Root 
Quelos  &  Peck 
H.  Kelley 
Quelos  fi  Peck 
H.  D.  Root 
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1. 

The 

Lorain 

Daily  Mews:  November  22,  1905 

2. 

It 

It 

H  tt 

:  December  26,  1908 

3. 

tt 

tt 

It  II 

:  January  4,  1909 

4. 

The 

Lorain 

Journal : 

July  26,  1939 

5. 

H 

tt 

It  a 

• 

August  2,  1945 

6. 

ft 

N 

*1  * 

July  18,  1950 

7. 

n 

It 

H  • 

October  16,  1950 

8. 

tt 

It 

It  • 

• 

June  5,  1953 

9. 

«i 

H 

if  • 

• 

September  23,  1953 

10. 

ft 

It 

•t  • 

• 

August  4,  IszZ 

11. 

tt 

M 

It  # 

• 

October  1,  1960 

12. 

tt 

It 

••  • 

• 

July  12,  1965 

13. 

•V 

N 

M  . 

• 

August  7,  1965 

14. 

tt 

It 

M  • 

July  31,  1965 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Chronicle  Telegram-Elyria:  May  10,  12,  1966 

"  "  "  :  November  10,  1965 

"  "  "  :  December  30,  1965 

"  "  "  :  August  4,  1965 

"  "  ■  August  17,  1965 

"  "  "  :  September  17,  1965 

"  "  "  :  January  6,  1966 
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22.  Chronicle  Telegram-Elyria:  September  2,  1966 

23.  "  "  "  July  31,  1971 

REFERENCES 

1.  The  U.  S.  Coast  Guard  Station,  Lorain  Ohio. 

2.  The  Lorain  County  Historical  Society,  Elyria, 

Ohio. 

3.  The  Great  Lakes  Historical  Society,  Vermilion, 
Ohio. 

4.  The  Lorain  Journal  microfilm  records. 

5.  The  Lorain  Public  Library  newspaper  clipping 
file  on  U.  S.  Coast  Guard  Station. 

6.  The  Lorain  County  Recorders  Office,  Elyria,  Ohio. 

7.  The  Lorain  County  Treasurers  Office,  Elyria,  Ohio. 

8.  The  Lorain  City  Engineers  Office,  Lorain,  Ohio 

a.  Map  file  number  X-16 

b.  Map  file  number  Y-75  (A  Coast  Guard  Plot 
Plan  #101218  for  the  Lorain  Lifeboat 
Station. 
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